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Amazing new 
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pick the best 
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COMPLETE PLANS: 

■ Build a kitchen 
storage unit 
to hang on a door 
■Make a headboard 
with handy built-ins 
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assive solar 
eat to your home 
■Hew iow-energy, 
lower-cost lighting 
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Warning The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous id Your Health 






'fake the road to flavor 
in a low tar cigarette, 
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The low 'tar ' with 
genuine tobacco flavor. 
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We've just fine-tuned America's 
best selling compressor. 

Built for performance* 



Forced Q*r coaling 
system with 
aluminum fids results 
■ r. f-Hioc-nr coaling 

and reduced 

carbonizonon far v 

tong life \ 
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airline and holding 
pressures 
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lofsrjp pump life 
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^12 gallon a^ME 
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□ir hose included 



New! LT L -.[.red 



#15*21 

Sears Geif, ttTrfh 
the quality you 
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spray gun Included 



A mentor- Sotiery 
of Mechanical 
Engineer; safety 
vgi ve prevent* 
pressure overload 



Newl Wldet 
sri anger wheels 
tin ah p s evioui 
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removable fQ r 
easy conversion 
from porro-ble <a 

HoiionQjy 



Auiamaiit tonupl 
system relieves 
pressure on the 
Cylinders for 
load -1 re e stems 



For Power 
and Performance 

You can count on 
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The Norelco Rotatract. 
Think of it as the first true 
twin-blade safety razor. 





Twin blades do a good job on tough whiskers. Trouble is, they can also do a job on 
tender skin. No matter how safe you play it, sooner or later, you’ll get a nick or cut. 

So Norelco took the twin-blade idea and put it inside its three floating heads. 

The result: the revolutionary twin-action Norelco Rotatract 1 ' Razor. Instead of two 

blades, the Rotatract™ Razor has 45. These 
45 cutters work together with 45 lifters to 
grip and raise hair up, then razor it oft 
Closer than ever Without a nick or cut. 

So if you want a shave that’s very close 
and safe, take a good dose 

look al the twin-blade Norelco Rotatract” Razor, Available 
in both coni and rechargeable models. You’ll get the 
closeness of twin blades. Without the dose call. 

The twin-action 
Norelco Rotatiact" Razor. 

Inclose shaves, there's no action like twin-action. 




1Wln-MM*ws*f!Mf Hw twlnacfkm way. 




OlASt Nwlh American Philips Corporation, Consumer ProducliiDivisinfta. Miph R Pirk r Stamford, CTO*?WH 
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Survival under record 
high pressures of the 
“deepest” simulated dive 



Amazing results of Duke 
UmveTsity experiment 
exploring me limits 
a i human tolerance 




Storage Ideas — built 
from complete PM plans 



A kitchen storage unit 
that mounts on a door 
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built-in compartments 
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If you’re 
still drinking 
whiskey 
on the rocks. .. 



you haven’t 
tasted gold rum 
on the rocks. 



Thats the reaction that's made 
Puerto Rican Gold Rum one of the 
most popular and fastest growing 
liquors in America today. 

Any way you try it. Gold Rum is 
a smooth alternative to bourbons, 
blends, Canadians- even Scotch. 

Enjoy it on the rocks, or with a 
dash of soda or your favorite mixer. 
The first sip will amaze you. The 
second will convert you 



Make sure the rum is Puerto 
Rican. The people of Puerto Rico 
have been making rum for almost 
five centuries. The it specialized skills 
and ded ication result in a rum of 
exceptional taste and purity 
No wonder over 35% of 
the rum sold in this country VVj 
comes from Puerto Rico. 1 1 

PUERTO RICA ft RUIIIS W 

Aged for smoothness and taste. 
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THEY PUT IT IN WRITING 



How do you know how good a motor 
oil is? Once you put it in your engine, 
you can't touch it. you can’t see it, you 
can’t watch it. work. Yet. you depend on 
its quality everytime you drive your car. 

Quaker State knows about quality 




They've been refining quality motor 
oil for over 60 years. And they have a 
new car engine warranty available - in 
writing —against lubrication failure for 
as long as you own it. Read about 
Quaker State's lifetime Lubrication 
Warranty right on the can. 

How can Quaker State offer a guar- 
antee like this? Simple. They've been 
helping cars stay on the road 100.000 
miles and more for years. They've got 
the record to prove it. 

Even if you dor’t have a new car. 



don't you want to 
use the only motor 
dl that offers a 
written guarantee? 

You'D find Quaker 
State at stores and 
service stations a] I 
over the country. 

Whether you have 
one mile or hun 
dreds of thousands 
of miles on your car, Yju’11 be Stayin' on 
the Road with Quaker State. 




STAYIN' ON THE ROAD WITH QUAKER STATE 



LETTERS 

TO THE EDITOR 



Some people bought 'em 

Congratulation:* on your article The 
Economy Car s America Sever 
Bought Cpage 63, July h Sl). It p s about 
time that a major publication print- 
ed the facta. The car-buying public 
finds it handy to criticize the auto 
industry, but it really has only itself 
to blame, 

THEODORE J- DOM BRODSKI 
DETROIT 

Nice article i but you omitted a car 
that quite a few people actually did 
buy — the King Midget. 

HALBERT F. SPEER 
SEA CLIFF, NT. 

How come you left out the 1%1Z 
Honda Coupe? This two-cylinder 
wonder is one of the finest small cars 
still on the road today. 

ANDREA JAY 
STATEN ISLAND. N Y. 

Auto editor Tony Ansenza replies: 
So slight intended* The cars we 
picked were those that had major cor- 
porate hacking and were produced in 
significant riHwzbers. The Honda 
Coupe was largely an experiment 
and was never realty punhed* The 
King Midget, while it did sell in smalt 
numbers, was a very limited-produc- 
tion vehicle* 

Two cool Ideas 

I was intrigued by your article 10 
Waps to Cool Your Home Without an 
Airconditioner (page 8E, July ’81), 
Here are two more ideas that might 
interest other readers: 

We have a brick-walled addition on 
one side of the house. ] find that if 1 
hose down the bricks on hot days (as- 
suming no water shortage), the 
evaporation of the moisture by the 
sun cools down the interior by 10 G to 
15*. 

We considered awnings, but in- 
stead 1 put up a trellis along the 
house and grew grape vines on it. 
Jt J a an automatic heat control. In 
summer, the loaves provide cooling 
shade; in winter, the bare vines let 
in the sun for warmth. And you also 
get to eat the grapes! 

AL MONYEK 
RAHWAY, NJ, 

Grounded garbage cans 

In your June r Sl issue, you show an 
in-ground garbage can (5 Conve- 
niences Vom Can Add to Four Varcf, 



page 111). Here in San Leandro, as 
in many other communities, gar- 
bage collectors are exempted by law 
from emptying in-ground cans be- 
cause of the many back injuries that 
have resulted from lifting the heavy 
containers. I think you should tell 
your readers about this. 

E. W. SOD2A 
SAN LEANDRO, CALIF. 

Yes r that's true t but the container 
we showed is intended merely as a 
homeowner convenience to conceal 
trash and protect it from animals 
between collections, it is a light, eas- 
ily hajidlcd pail , not a full-size can. 
As it fills . its contents must, of 
course, be transferred to larger con- 
tainers at the tttneef or elsewhere. 

Tale of two clocks 

I am enclosing a pho:o (below) of the 
mahogany mantel clock I built from 
plans in your February P 81 issue { A 
Lincoln Legacy: Two Mantel Clocks 
You Can Build ¥ page ISO). All the 




Ptl'fl reproduction of historic Lincoln man- 
tel clock, as built by reader Jacobsen, 



A'ork went well and [ am now in the 
process of making several more 
clocks for gifts. 

My compliments to PM for this 
fine woodworking project. 

B. L. JACOBSEN 
SOUTH CHATHAM, MASS 

I ordered the kit for the crystal 
mantel clock { More Heirloom Clocks 
from KH&I page 134, Feb. B Bi). When 
the kit arrived — lo and behold* — it 
contained no clock movement, only 



the wood and glass, 1 think you made 
a boo-boo. 

FHJ LLIP W. O'SHEA 
ERIE, COLO. 

We should have made it clear that 
the kit did not include the movement . 
This is part jYo. $$9SX and is an addi- 
tional $58,50 from Mason <£ Sullivan * 
Blossom Arc,, Osterville, Mass, 
Q2G55. 

Easier geometric shapes 

In your item on drawing geometric 
shapes fi Better in l\>nr Shop, 
page B4. July p 81), you say to multi- 
ply the constants by the diameter of 
the circle in inches, then to transfer 
the measurements with an engi- 
neer's rule. But your answers will be 
in hundredths of an inch, and an 
engineer's rule te in hundredths of a 
foot. Thus, you must first multiply 
each measurement by a conversion 
factor of .0833 to change U Into hun- 
dredths of a foot. 

This can be avoided if you multiply 
the constants, which are in hun- 
dredths. by the diameter of the circle 
in hundredths of a foot. The mea- 
surements can then be read directly 
on an engineer's rule. 

ERNEST PONTES 

BAY SHORE, NY. 

A good tip if you're working with a 
rule marked only in hundredths qfd 
foot and if you cart conveniently lay 
out your circle in hundredths of afoot 
to begin with , However,, many engi- 
neers rules have scales marked in 
te?iths and hundredths of an inch. 
Using one r you can keep your mea- 
surements in inches and avoid con- 
versions. 

Egad, female computers! 

Thank you for the review of our 
speech synthesizer for home com- 
puters (Tech Front Lines, page 103, 
June 'SlL lt p s true that the present 
syatem is a bit cumbersome and 
time-consuming, but this will soon 
be remedied in our upgraded models, 
which will allow normal English text 
to be translated into speech auto- 
matically. Female speech w r ill also 
be available. 

Wo n d like to point out that the price 
for our current synthesizer is S 225, 
not S275 as reported. 

ANDREW CLARE 
STREET ELECTRONICS CORF. 

ANAHEIM, CALIF. 
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THIS IS NO ORDINARY STO/E. . 



This is the coal-burning Classic Surdiac, Imported from Belgium. 



Hie Classic Surdiac is at home anywhere— from castles to 
cottages— solving today's heating problems. 

More than just a stove, we consider the Class c Surdiac a heating 
appliance: You will consider it an investment in comfort. 



The Classic Surdiac offers maximum efficiency and minimal care 
and maintenance, imported from Belgium, it is constructed of Ihe 
finest quality cast-iron. Its heating capacity is unmatched . up to 

17,600 cubic feel 



For our f roe brochure, or to locate the dealer nearest you, contact 
Classic Stove Works, 203 Main St., New Britain, CT 06051 203/22S<4 7T2 
Outside of CT call toll tree 1300' 243-0522 



The Classic Surdiac is just one of 
many extraordinary coal and wood 
heating appliances that make up 
the Classic Collection 






By BILL. 
HARTfORD 



engine choices in £ufope will range 
from a one-liter, 40-hp unit, to a 1.4- 
liter, 75-hp, high- torque whizz,’ 
banger. Qh, well. sit tight, only three 
more years of wheezing around in 
your Chevette. 



I knew if I waited Long: enough my 
145S Volvo wagon, which is in a 
coma and waiting for me to rebuild 
and restore it, would slowly oxidize 



lauzu Piazza with two-liter, slngle-overhead-cam Four gels 120 hp p with dohc, 135 hp. 

If you like real a ports cars, you prob- 
ably didn't pay much attention to 
the line of cars Isuzu introduced 
here earlier this year (see Driving 
the Isitzu l-AIark and P'up, page 73 p 
July ‘El): not bad-looking, terrific 
diesel fuel mileage, right price, but 
short on the pizazz. The Piazza, 
however* is something elsen The 
new, gently wedged aports car is a 
real eye-opener fi -Opener?). The 
body swoops back from the sharp 
nose to the rounded rear which is 



Sports Assn, (I MSA) GTU circuit. 
Rebounding around a racetrack 
could ding up the Le Gar Turbo, &o 
Renault's manager of competition, 
Patrick Jacquenmrt, who midwifed 
the one-of-a-kind, road-racing, yel- 
low turbo into the world p ig doing the 
driving himself. In the under-two- 
liter class (GTUL ;he Le Car is way 
under — 1.4 liters, end running 
against cars with £.2 to 2,5 liters like 
the Datsun Zs and Mazda RX-7s. 
This almost- ferocious-looking Le 
Car. its cuteness incognito, is an 
underdog you love to root for. 

G0e*em"'Wttizz0r 

It'll be an Opel in Europe, a Vaux- 
hall in Britain and a GM Something- 
or-other when it finally arrives here. 
The GM S car, caught in this sneak 
shot in Europe, will threaten the 



into a classic. It's a step closer to 
antique plates now that Volvo has 
shown its 400 Series. The 400 models 
will replace the 200 Series next year 
in Europe, and tome here in 1983. 
The 442 will be the four-cylinder, 
two-door; the 444, the four-door and 
the 445 the five-door wagon. 

If you think you've seen the sharp 
edges of the 444, shown here, some- 
where before, you're right: The Vol- 
vo Concept Car (see Imports & 
MtitOrspartfSi page 30, June '80) 
paved the way for the 400 Series. 
The nose (long enough for an in-line 
diesel Six) is almost identical and so 
is the passenger compartment Un- 
der the hood, we suspect that turbo- 
charging will extend to more of the 
strait-laced sedans and not bo re- 
served only for the matte-black, air- 
dammed GTs. m 



RvHfnblaiic* at toll light# I* Porsche 920- 

remmiscent of the Porsche 928; 
overall, however, the Piazza looks 
more like a Japanese stepbrother of 
Wa new Scirocco. The 1-Opener 
(why not!) is built on a 96-in. wheel- 
base, is 170 in, overall, 65 in. wide 
and 51 in. high. It's now on sale in 
Japan and is expected here late this 
year or early next. No diesel in this 
one: Choice is between a pair of two- 
liter Fours, one with single over- 
head cam, the other with dohc. 



Le Carom 

That's awfully pretty bodywork to 
be out on the International Motor 



New designation for the four-door Is 444, 
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GIVE A MAN A CHALLENGE AND 
GIVE A MAN A CRAFTSMAN. 
SAVE *120.* 




CRAFTSMAN 10-INCH TABLE SAW 

NOW *319" 

Even when the challenge is price, Craftsman cuts it, with Sears Best 
Craftsman 10-ineh Table Saw ( *29803) Exclusive Exact-lCut feature 
keeps the cut lined up ahead of the blade Self-aligning fence allows 
rips up to 24 inches. Tough cast iron table with twin 10 x 27-inch 
extensions' provides plenty of work space Powerful l -HP motor 
develops up to 2-HP to handle the tough spots. Outfit includes rugged 
leg set 

Shop Sears retail stores or catalog for a complete line of table saw 
and radial saw accessories 

ON SALE AUG- 30-SEPT 19 

For quality and value. M ' Hflwai1 

Craftsman tools are another reason You can count on 



■: Soars Roebuck and €r L Htn 






* 1 * * 






^■THEYWONT 
DID IT YOURSELF 





BELIEVE YOU 

CEILINGS.” 




Owens-Coming Fiberglas® 
Ceiling Panels cut easily 
with a standard utility knife 
to give you a precise fit 
around pipes and lighting fix- 
tures, They're really simple 
to work with-yet the finished 
ceiling looks like a professional 
did it! 




EASY TO HANDLE 

You won’t wear yourself 
down putting these panels 
up! Even though Fiberglas 
panels are more durable, 
they weigh only one-third as 
much as rigid panels. What’s 
more, Fiberglas panels don't 
chif\ crumble or break like 
rigid panels. 

EASY TO MSTALL 

Once your grid is up, 
Fiberglas panels simply flex 
into place. You can install 
them as close as two inches 
from your old ceiling. For 
more information, write 
B . A . M, Meeks, Owens-Comi ng 
Fiberglas Corp., Fiberglas 
Tbwer, Tbledo, Ohio 43659. 



ONLY FROM OWENS-CORNING 



OWtNS.CORMtPtii 

Fiberglas 



- O CFl "^ IS«1 






NO. 1 IN A SERIES 



GUARDING 

YOUR 

MILITARY 

EXPERIENCE 



EXTRA INCOME 



U you have experience lit any 
branch of the Armed Forces, you have 
the chance to earn good extra income 
while you hold one of the most impor- 
tant jobs in America- In an Army 
National Guard unit dose to home- 
like income. In the Army National 
Guard, the work you Ve put into military 
service can really go to work for you. 

For instance, i f you left as an E-4 with 
dime years experience, you can earn 
over S L 500 a year. As an E-5 with 6 
years experience, over 5 ) 700. And, if 
you have a critical skill you may also 
qualify for a cash bonus. To see exactly 
how far your rank and experience can 
take you, check out the chan; below, 

PER YEAR jjntEuding| 

Annua] Training 

E3w iih 

2+ yean SI 375-68 

3+ yisrs H27.34 

E l wnh 

T+y&h 1513.92 

4+yttrt 1630 17 

E-5 with 

jfySn 1607 11 

G+ years 1709.00 

Plus, a part-lime job in die Army 
National Guard fits in well with your 
current lifestyle. Because all il takes is 
two days a month of your time, along 
with 1 5 days annual mining. And, in 
the Guard, you're serving close to home, 
helping the people in your community 
and state when natural disasters or 
emergencies occur. 

Earl m income that's important to 
you,, in a job that's important lo your 
community. Us just one reason ib Guard 
vour military experience in ihe Army 
National Guard. 

To learn aboul other reasons- from 
benefits to new skills- contact your local 
Guard recruiter, or cal I toll-free 
SOO-63S 7600 

*Ll HJwiii 1 3 5-S2SS : Putrid RJott. J2 J-I4 oU, VtfttJft 
hUndrtSl. Cmii]; 77 3 64 Jfl; M jryUnri 7 JS MEin 
Alaifci, conuili local phone QuvtiQn 

The Guard is 
America at its best. 










NOTES 
FROM THE 
EDITOR 



I 



1 1 1 had been designing 
car* in the United 
States, I would have 
done just what Ameri- 
can designers did— rd 
have made large cars/' 

That statement by 
famed Italian auto de- 
signer Sergio PSninfari- 
na is all the more sur- 
prising because he is the 
bu i Id er of the most aero- 
dynamically perfect car 
body yet— the "banana 
car" (see Searching for 
the Petfed JQ, page 
75), 

During an interview 
with Auto Editor Tony 

Assenza and me, Pm infarina cited the American automobiles that we 
have now come to characterize as “gas -guzzlers, dinosaurs and behe- 
moths." 

"You have become too critical of your cars* and you're too severe in 
judging Detroit designers and builders. You American* have vast dis- 
tances to drive, your gasoline— at one time — was very inexpensive, 
and you really like big cars. 1 would have built big cars." 



Designer Sergio Plnlnfarlns shows a photo of his 
"banana Hf" to Ai4o Editor Ateenxa and ™ r 



Speaking of the can from Detroit you're going to find that the 1982 
models will be introduced over the longest period of time ever. No 
longer is the unveiling of the new cars the single Big Event of autumn, 
Ford comes first this year (page 89], and there'll be something new 
almost every month until April when Chrysler shows the Le Baron 
convertible. So that you can tell what comes when* we T ve prepared a 
complete schedule on page 88. 



Writer John Pearson 

passed up an inside look 
at Duke University's 
claustrophobic pressure 
chamber, 

However, now he’s 
Wondering if he missed 
a memorable experi- 
ence. John was there 
when three volunteer 
"divers' 1 emerged after 
43 days at record pres- 
sures (page 80). All 
had experienced vivid 
dreams of "floating off 
into space „ , - swoop- 
ing and soaring," 

Can you imagine— a 
John Pearson monitor* th* "gob ball," a pressure deep-sea disco, John 
chamber that slmuflnlas ocean depth to 3,600 feet, now muses, VM 



1 £ POPULAR MECBAN ICS 











/Popular Mechanics 

MAGAFILES 

& 

SEPARATE INDEXES 



Jro more untidy shelves or may axines 
stachedon top of each other* 

POPULAR MECHANICS MAGAFILES will help you keep your magazines and 
bookshelves trim and orderly. PM is now offering a sturdy glossy lacquered 
Magafile to keep a year’s supply of PM issues neatly together. The MAGAFILE 
stands alone with all twelve issues intact! line them up by year on your 
bookshelf and always have 
a wealth of do-it-yourself 
information at your fingertips . 

With every order you 
wilJ receive FREE Self- 
adhesive labels covering the 
years 1975 through 1984. 

Peel off the year required 
and place on appropriate 
PM Magafiie 'firm the 
Magafile any way you 
choose. Place the year on 
the side that's convenient 
for you. Expose all the 
magazines on the shelf, or 
keep the solid side In view. 

It’s your choice! Either way 
you'll have a valuable, 
convenient and very 
attractive reference library. 

Price for 1 Magafiie. 

12.95 



Price for 2 Magafiles, 
*2,75 each 

Price for 3 or more 
Magnifies, *2.50 each 



PM Indexes 
forihe yean 
1975-1980 
are Here! 

Find the answers to your 
J shop, home and car 
problems faster than ever. 
Thousands of entries cross- 
reference the articles that 
have appeared in PM over 
these years. 

Broad category listings 
help you locale articles on 
home remodeling, boats, car 
maintenance, shop projects 
and many other subjects. 

ORDER BY YEAR! PRICE 
for each index is *225. 



SEND YOUR ORDER TODAY! 

Mm he Ckecfc or ffpwg Onbrf^rtft hAiyalw Mecfcaato 

FI caae ilim L iu lk ti> fum ntfa fw delyvnry 

POPULAR MECHANICS 

Box 1014, Radio City Station, New York, NY 10101 
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Warning The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health 
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NTS HONE TRAINING INVITES YOU TO 




When it comes to electronics home study, no 
school matches the training you get from MTS 

For example, we offer you three 
different programs in the booming 
microprocessor field. And each includes 
one of today's sophisticated microcomputer 
models for you to assemble and keep. 

You not only learn to troubleshoot these 
remarkable instruments, you learn to 
program them to do what you want. It's the 
perfect opportunity 



MTS’s * 

Master Course in 

Microcomputers includes the NTS/HEATH 
H-89 Microcomputer (#1 above) . It 
features floppy disk storage, "smart" video 
terminal, two Z80 microprocessors, 16K 
RAM memory expandable to 48K, FIDOS 
included. 

The NTS/Rockwell AIM 65 Microcom- 
puter (#2) is included in our Microprocessor 
Technology Course, It's a single board 
unit featuring an on-board 20 
V column alphanumeric printer 
Wf with 20 character display. This 
6 502- based unit also has 4K 
W/ RAM memory, expandable, 8K 
W monitor ROM and 8K advanced 
I y BASIC interpreter on ROM. 

Wf And in NTS's Master Course in 
V Electronics and Industrial Technology, 
you'll work with the NTS/ KIM-1 
Microcomputer (#3) , This unit features a 6 
digit LED display with an on-board 24 key 
hexadecimal calculator-type keyboard, It's a 
6502-based microcomputer with IK of 



for you to learn BASIC high 
level language programming and 
assembly language programming. ” 

It’s also important to note that our 
microcomputers are not home-made 
training devices. They are production model 
micro-systems, identical to many you'll 
encounter in the field. We believe this 
makes your training a lot more exciting 



and relevant. 



RAM memory, expandable. 



Smuamf Tv At&ffpton 




HOME ENTERTA 
ELECTRONICS 

NTS has many 
different elec- 
tronics pro- 
grams to choose 
from. Ore of our 
most popular 
is Color TV 
Servicing-and it’s no wonder. You build and 
keep an NTS/HEATH 25 inch (diagonal) 
digital color TV as part of your training. 
Choose Communications and you’ll train on 
an N TS/H E ATH 2-meter FM transceiver that 
you'll also build and keep. 

And because we 1 re NTS, we include an 
array of state-of-the-art test equipment- 
including digital multimeter— with most of 
these programs. 




AUTO MECHANICS Few technical fields 
can offer the challenges and opportunities 
that the auto industry can. To train for it 
with NTS, you’ll utilize * shop- tested" 
instruction plus an impressive array of 
professional equipment, including a solid- 
state automotive oscilloscope. You’ll learn 
engine diagnosis, motor overhaul, 
transmissions and much, much more. 



essential industries in the world. Learn 
servicing of commercial, industrial and 
residential heating and cooling equipment. 
Your course includes such equipment as a 
hermetic unit analyzer, leak detector and 
charging- testing-purging manifold set. 




HOME APPLIANCES. Here’s an excel lent 



full or part time opportunity with real 
potential. Saves you money on your own 
repairs, too! Course covers repair and 
servicing of washers, dryers, ranges and 
small appliances* Your equipment will 
include NTS’s amazing circuit trainer plus a 
multimeter for testing purposes. 

For 75 years, NTS has provided quality 
home training for thousands of students 
around the world. We look forward to 
helping you, too, develop important new 
skills the proven NTS way. 

Take advantage of this opportunity 
now. Send the coupon today for a free color 
catalog in the field(s) of your choice. 




TeCw*VIC:*lL- Tfia DC TfiAiNiNG itoa. 

c and Homo St-udv EEchoalB 



WO ED FIGUEROA ST . L08MGELES, CA. 00097 




AIR CONDITION ING/HEATING Equip 
yourself for opportunities in one of the most 

NO OBLIGATION. NO SALESMAN WILL CALL- 
APPROVED FOR VETEHAN TRAINING. 



NATIONAL TECHNICAL SCHOOLS ZOi 091 

4000 South Figueroa Street, Los Angeles, CA 90037 
PEasse send FREE cold catalog on course checked below 

□ Color TV Servicing 

□ Auto Mechanic* 

□ Air Conditioning 

□ Home Appliance* 



□ MJcroCornpirt* rs/MIcroPi 

□ Communication* Electronic* 

□ Digital Electronic* 

□ Industrial lechnotegy 



Name , 



-Ags. 



Address 



ApE. 



rOily 



Stare 



M P- 



□ Check If interested in G.L Information. 

□ Check If Interested ONLY in classroom training In 
Lo& Angeles. 





HOMEOWNERS' CLINK 

QUESTONS ANSWERED 



Waste disposal systems 

In “Alternate to Septic Tank fi 
(Homeowners' Clinic . page 20* Sept, 
T 81}I neglected to mention two other 
methods of on -site bo wage disposal. 
Many readers brought this to my 
attention, but Walter Fielding of 
Akron. Ohio, put it moat succinctly 
when he wrote, “You blew it/- 

One system still uses a septic tank, 
but provides For effluent absorption 
and treatment through a mound of 
sand of known hydraulic properties. 
Solids settle out in the septic tank, 
but a pump pressurizes the effluent 
and elevates it to a distribution net- 
work in the mound of sand. Waste 
waters pass through the sand and 
infiltrate the soil gradually. Mounds 
are suggested in regions with soils of 
low porosity or where ground water 
or bedrock make subsurface absorp- 
tion unsuitable for leaching. 

The Small Scale Waste Manage- 
ment Project of the University of 
Wisconsin has done extensive work 
on mounding systems. For a list of 
publication 9 on the EUbj&ct, write £ 
Small Scale Waste Management 
Project, 1 Agricultural Mall, 1450 
Linden Drive, Madison, Wig, 53706. 

The second method of sewage dis- 
posal I neglected to mention is 
known as the compost system. It 
relies on the natural, organic decom- 
position of wastes, requires no water 
■for flushing, and ultimately 
produces compost that is good for 
use on plants. Clivus Multrum USA, 
14- A Eliot St., Cambridge* Mass. 





COMPOST I NG 
CHAMBER 



COMPOSTING 

TANK. 

MINIMUM % 
AREA [I 
NEEDED: lb 

FLOOR 
SPACE * X 
e r HEIGHT 



ALR 

INTAKE 



COMPOST 

REMOVAL 

HATCH 



Krtclwi and toilet watte collect In the com- 
port chamber of thli unit, made by Clivus 
Mutt rum, then decompose Into compost. 



02138, is one of several manufactur- 
ers of composting systems (see draw- 
ing). Kitchen and toilet wastes go via 
separate chutes into the tank, which 
is located in the basement. The man- 
ufacturer claims that a ventilating 
shaft assures odor-free operation. 
Composting systems are just an 
alternative now, but they may be- 
come a necessity in the future if 
water shortages and soil saturation 
become a reality. A Clivus Multrum 
unit for home use begins at about 
83,200. Write the company for its 
illustrated brochure and the name 
of the dealer nearest you. 

Water heater for wood stove 

The wood stove i just installed heats 
about 2.000 sq t ft* tf living area. I 
would now like to install a coil inside 




Holly Hydro beater fits In a wood *t ova or 
fireplace anti !■ hooked up to the domestic 
water system to heat lb* wffte-t- 



the stove to preheat my home's water. 
Ports in the side of the stow will 
accept a l-in. pipe. WA*U type and 
size piping will 1 need/ As l intend to 
store the heated water in the holding 
tank prior to sending through my 
water heater. w#ia£ type of valves are 
needed to direct the water flow? 

—Denton Hashaw, Salem. Mo* 

The Holly Hydro heater may be 
what you need. The maker calls it a 
water jacket. It 5 a made of l A-in, mild 
steel and has connections for *Vim- 
dia. pipe. When placed in a wood* 
stove or fireplace and connected to 
the house water system, the unit 
will save you money on your hot- 
water fuel bill. 

These economical units are 2 in- 
thick by 6 in. high, and are available 



Do you it hOf»& meirtte/itnefl prrepiff proWWH? 

Ss/idjfrEo curie. Popular Mechanic*. 

224 West 57 th Si Hew York. N Y fOOtt- Letters 
Cifrrwjf f>e sn_s*ere£J intit virtually, Put prUhiO mi Of 
wide interest will be dtzeuzzed in this column for 
moffl ftorti& tops* eon mfli'r?.tari*ncB heSp. ge? PM "S 
Home Care Oukfa. SA35 po$tp$*d order frj to 

PM „ Qepl. HCG. So* T0H. New York. N Y 10019. 



in 12-, 14-, 18- or 24-in, lengths. The 
units are designed to fit on edge — 
down one side wail inside the stove 
or across the back wail, for example. 
They can be installed outside the 
stove: however, that cuts production 
by two-thirds. Hourly B.T.U. output 
varies from approximately 15.000 to 
30.000, depending on the size of the 
unit. 

The manufacturer claims that a 
do-it-yourself plumber can install 
the unit* including a hookup to an 
existing hot- water tank. 

The jacket varies in price from ?9Q 
to $115, depending upon unit size 
and geographical location of the 
dealer. For more information, write: 
Holly Hydro Heater, Box 339, Sebas- 
topol, Calif. 95472. 

Extra vapor barrier 

/ intend to remove the old lath and 
plaster from three of my bedroom 
walls and install insulation with its 
own vapor barrier. Would there be 
any advantage or disadvantage to 
installing an additional £ -mil plastic 
vapor barrier on top of this/ 

— Roger Short y Pittsburgh. 

There would be no disadvantage. 
A probable advantage would be that 
your additional barrier may cover 
any holes or gaps in the barrier of 
your insulation. 

Casement window makers 

l am adding a 1 5 * &0-fi. family room 
to my Spanish- style home, which was 
built in !&&?. The windows are steel 
casements and contractors tell me 
that these are very difficult to obtain. 
Do you know of any company that 
manufactures them / 

— Ray F. Villegas. Phoenix, Airiz. 

There aren't many manufacturers 
still making them, but one that I 
contacted said it could make any 
window to your size and design. For 
particulars, call or write: A & S Win- 
dow Associates, B8-19 76th Ave., 
Glendale, K.Y. 11385, Att. Mr. Lehr- 
baum. (2121 275-7900. VM 
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A Formby’s guide to the 
buried treasure in your house. 

—Homer Forniby 3rd generation restorer and re finisher 



t can show you the bargains in your basement and the antiques in your attic. 

A treasure trove of castaway furniture that can be restored to its former glory 
Simply. Quickly. Rewarding!)'. 

How? With Formby’s* Furniture Refinisher. My Furniture Refmisher is. in ail 
modesty, a breakthrough. Because it works totally unlike the conventional product 
generally available. 

You see, I’ve taken the stripping and sanding out of refinishing. Stripping is 
drudgery for you — and damaging to your furniture. Because it uses powerful chemi- 
cals that raise the grain and destroy the patina of fine old wood. 

Formby’s Furniture Refinisher doesn't strip — it restores. You’re reaching 
back in time by dissolving the old varnish, lacquer and shellac that has buried your 
treasure. After you refinish, protect your piece. My Tung Oil lets you hand -rub a ruth 
finish that brings out the grain of the wood. And because my Tung Oil is nibbed in 
while ordinary varnish coals the surface — you're seating your iuniiture as well. 

Who doesn't have a long-forgotten chair or mirror or desk that’s doing nothing 
buL gathering dust? 

With Formby’s Furniture Refinisher, fj" jj ' 
it can be gathering compliments. 

For a copy of Formby's Furniture 
Fact Book, write to Formbv's, P.O. Box MT/., 

Olive Branch, Mississippi, 3iS654. Nq a n# k no» & as .■ 

Ftirmby'* products are available a t belief paint* Pin rd ware, 
home centers and riepa? iment store*, 

Ftirmfrt 'i n a ETKiMrrrf Irs^cmark hirnibv's lm\ CWI l'urlnb™V |r» 



Buried under 
this finish-,, is this. 



Buried mder 
this finish. . is this. 



uried under this finish,., b this, 





Objective: Develop ihe first radial mud tire 
with outstanding traction 
and excellent tread-cleaning 

characteristics. 



f 
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ISlFGoodrich 
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A The Badiai Mud-lfenmn VA ™ 




has a (read pitch sequencing 
that helps reduce noise levels 
to provide a quiet ride. 

B. Large center groove ehonneis 
water away irom tread 
surface and helps reduce 
hydroplaning 

C. Compared to bias ply tires, its 
lough, three-ply tadiai 
construction yields Sower 
railing resistance, better ride 
characteristics, longer tread 
mileage, and quicker 
response. 

D. DuToGani* hided belt system 
increases belt edge durability 
in the critical stress area. 





Every Radial T/A fire utilizes 
state-of-the-art technology to 
meet the driving requirements 
o! a particular vehicle type. 
Whether you drive or light truck 
sports car. or a sedan, there's a 
Radial VA designed hr you. 
T/A* High Tbcti“ rudiais 
Thily, the State of the Art. 



- mi fl/CQODRTCH CO 



The Mud-Terrain T/A radial's 
nondirecttonal tread design 
offers excellent traction in all 
directions tor mobility in tough 
mud or snow situations. 
Scalloped^ offset shoulder tugs 
h elp increase bite, low 
tbber-to-void ratio in the tread 

i provides excellent 

sell-cleaning capability. 






WITH STANLEY. 

Contoured vinyl grip 
for comfort and control 



Extra-strong carbon steel handle; 



Permanently locked head 
won’t twist or loosen 



Stanley's exclusive 
Rim-Tempered' “ face; 
unique safety feature 
that minimizes chipping 




Super Doers do more with Stanley 
hammers. From nail hammers to 
sledge hammers, Stanley has a 
hammer for every job. Hammers 
with steel, fiberglass or wood han- 
dles Hammers with just the right 
balance and weight for you. Make 
your next project a striking success, 
with Stanley. The tools used by 
America's Super Doers. 



STANLEY 



helps you do things right.* 



Supvi 



'Sit, SLanlay Toglt, Di^on, y* T h* SEflirtey WOrk.7 
r Qg*rs Liq or Slangy Tc<H± 



Wtii i'p n g - ProtNE your uyua 
■ Wear frJrtfy gqg^cs 
wften us-Jig 



HINTS 



FROM READERS 



Window blanket 




Air pockets In lhe plastic sheeting give 
11 value as an Insulating material. 




To secure the sheeting to the window, 
r#ad*r used prebored bamboo stripe, 
bald lo the jamb with box. mils. 



Plastic sheeting with air pockets 
placed over my basement win- 
dows insulates them, yet Sets 
light enter. I leave the material 
on permanently. You can either 
attach it. as is, with duct tape, or 
else staple it to a frame. 

— John Beilman 

Bracing a broom 




Diagonal braces prevent a broom 
handle from breaking at its weak 
point, where the handle enters 
the body. The braces shown are 
l /*-in,-dia. steel wire bent to shape. 
Make them different heights to 
stagger the anchoring screws, 

— Wafier E. Burton 
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SEAMLESS SPRAY PUTS YOU IN AN 

INFLATION-PROOF BUSINESS! 





SELL PART-TIME 
MAKE FULL-TIME 

INCOME 



$1000 ON JUST 
ONE ORDER... 

LOTS MORE 
IF YOU WANT IT. 



Uah 4 over JlOOO tin average Seamless Spray sals it? schools. 
tectonw, shoppie cedars Many orteni pay over $ isdo 
commissions 



Maks ovs r f-1300 on a SO barrel Seamless Spray order lor UqukJ 
Melall#c Sidings The easy, lasr way 1o waterproof,, caulk and 
Lnstfi-iB bunding one nor* 



Through a uriii of clremmlanait E/4ilid by Inflation, I con now 
otter ofi* Of lb* moil unusual opportunity* In Ifm history of dirod 
Hlllng. And beal of oil, you n*ftd no iptcflltattf experience Ip 
hindl* IL Absolutely non* wtunioavorE 

If ytHj've don* any soiling at all you know you tan'l make U any- 
more sealing nitkeE and dims items. You can't nftgid Jo bust a gyl 
selling a half d oja.i Orders a day and wind up making $25 (o $30 
You n&ad a necessity that everybody needs —that's quickly and 
easily sold because it solves probfems born oul of tho inflation 

We call qur process ScAMLESS SPRAY. It tills a vacuum crested 
by the soaring price of ns* rods. Reefs everywhere are leaking — 
in Oe &pe rate need of repair Using our Seamless Spray Equipment, 
factories, plants, shopping centers, schools, hosprtaEs, apartment 
comp I ekes lif-e lheir own mainlE nance people to renew, wale r proof 
ihese roofs at a cost of less Ehan 12 cools por square Pool, we loan 
equipment absolutely free. On I he average Seamless Spray order 
you make over SlftAt] You need absolutely no expo nance in our 



business. Our program fs organized step-by-step for essy, sucee&s- 
EuF u&u whether you sell General Motors (ihey are Scamfoss Spray 
u$art) or Ihe- corner garage 

When 1 lei I you, PACE sawed one school $25,^00 wilh Soamlas* 
Spray root renewal you'll understand bOw fast you flfiffilhatfc sates 
resistance. Your mark&t is presold. Roof comrade re with iheir 
ekorbllanl price* hand you ihe business on a *ilvef platter. 

Give PACE as NtLIe as B hours a week ^ thal’S all w* ask One* 
you atari making $iOOD and more on one Seamless Spray crae j FWti 
you'Sl consider full lime PACING In addition to Seamless Spray 
you'll also get our Sil iconize C PARK- KING Blacktop Seale-r — our 
Liquid Metallic Siding — and a complete (tee of highly specialized 
Labor-Saving Ono-Cqalers deigned to save big money on all 
kinds or building maintenance. Each meats Ihe BTG SELL concept, 
where you sen mske a 6lg Paycheck everyday you make caffs 
with Paco. 




*WRITE ME TODAY FOR ALL THE FACTS!” 

R, H, Rogers, 

nvmvn 

Read about the Btg Checks 
other new Pace men ere 
regularly receiving —how 
quickly they learn our 
business with no prior ex- 
perience. How PACE helps 
lham every step of the way. 

See how one satisfied Race 
customer tells another. Write 
us a letter nr mall iha coupon. 

You'll gel "Same Day Action" 1 
with ail the exciting tecta 
upon which you can make an 
intelligent decision. 



SHOW ME HOW TO USE INFLATION 
TO MAKE OVEH $1000 ON SINGLE ORDERS! 






PACE PRODUCTS, INC. 

61st $ Indiana Depl.PM-981 
Kansas City, Missouri 64132 



Name 

Address 
City 



. Slate. 



Zip 




PM WORKBENCH 

FM EXAMINES PRODUCTS AND SERVICES 



What a blow 

Stanley now offers Cofnpo-Cast 
do ad -blow hammers that deliver 
more striking force and reduce head 
rebounding, The steel rod handles 




CafflpO~Ca*1 h*mm*re como In 22 model* 
(lop). All IshIutc metal-ahot core (above). 



are welded to shot-filled heads, and 
encased in hot urethane. Prices vary 
for the 13 soft-faced and 9 steel-faced 
hammers. A 16 -oe. standard head is 
$1X60 and a 10-lb, sledge is SB0.19. 
At hardware stores and home cen- 
ters. they're made by Stanley Tools, 
Dept, P1D, Box 1800. New Britain, 
Conn,, OG05O.— SJV. 

Paint and varnish remover 

A nonflammable solvent. 5f5> lifts 
finishes from wood, metal, glass, 
masonry and fiberglass. Its thick, 
syruplike consistency prevents runs 
on vertical surfaces, making it ideal 
for stripping antique furniture, 




Bruttati-Ofi coaling sofltni finish fast for 
removal with wide scraper or al»l wool. 



moldings and boats. Don’t use on 
plastics, linoleum and rubber tiles. 
Available at many paint and hard- 
ware stores in the Northeast, Ifs $13 
per gallon. If you live el sew her e + 
write to the maker for the nearest 
d i stributor . Ste rtin g-Clark- Lu rton 
Corp., 184 Commercial St, Malden, 
Mass. 02148,— S.W. 

A booklet end 0 book 

A free booklet, available from Sub- 
urban Tool Inc., 2211 Cole St,, Bir- 
mingham, Mich. 28GGS, presents 
that firm's line of semifinished pre- 
cis ion tools, including sine plates, 
vises, magnetic chucks, angle plates 
and vee blocks. According to the 



W Suburban Tool. Inc, 




CMttog explain* how to flnlafl-grind preci- 
sion tool* with onty * surface grinder. 



THE SECOND PASSIVE 
SOLAR CATALOG 




Well-illustrated book gives advice lor both 
new solar construction and eoltr retrofks. 



manufacturer, you can complete 
those tools using only a surface 
grinder and save up to 52 percent on 
the retail cost of finished tools. 

To enjoy much larger savings on 
your fuel bills, consult The Second 
Passive Solar Catalop, It has a 
wealth of data on passive solar 
designs for retrofit purposes. Scaled 
drawings and detailed construction 
suggestions abound, along with ex- 
tensive listings of solar consultants 
and solar- material suppliers. All the 
technological terms you need to 
know are defined and other do-it- 
yourself information is provided. 
Because it covers these topics so 
clearly and concisely, the book is 
invaluable. To order, send $12.50 to 
Passive Solar Institute. Box 722 f 
Davis, Calif. 95616. 

— Rosario Capotasto 

Super glue solvent 

The proliferation of cyanoacrylate 
glues has brought attention to a 
growing problem: What can you do 




Formulation dfaeolvaa super glues. Resi- 
due can be removed with soap end welor. 



when those powerful adhesives are 
spilled, misapplied or become stuck 
to fingers? Bondo Instant Glue Re- 
mover dissolves bonds so that you 
can reglue items, as well as remove 
glue from skin, ceramics, plastics, 
rubber and glass. The product lives 
up to the manufacturer's cl aims. It's 
from Dynatron/Bondo Corp., 2100 
Hills Ave. N.W., Atlanta, Ga. 3031B. 
A .34-ll.-oz tube is $1.45 at auto-sup- 
ply or hardware stores. — H.W. 



11 yqu'vb com* across I new product mtft 
some spaciaf toaluf&s. fat us fr1£w About Hr. 
Writ* to PM Workbench, Popui$r Mectren- 
*S. 224 WMf 57* Sr,. MAW York, N Y. tm. 
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i^ei your mien irom me expens, wer as years experi- 
ence. U-Haul wrote the book on trailer towing 

FAST PROFESSIONAL INSTALLATION 

Over 1 .000 fully-equipped locations, open seven days 
a week, year round Let our professionals install 
your hitch while you wait, 

COMPLETE LINE OF CUSTOM HITCHES 

Custom hitches for cars, trucks, and motor homes. Reg- 
ular and heavy-duty hitches. Load equalizing systems 



A FULL LINE OF TOWING ACCESSORIES 

Everything for towing Brake and sway controls, wiring, 
lighting hook-ups. transmission coolers, tow bars, bal 
mounts, mirrors, air shocks, and more 1 Find usai 
your local U -Haul Moving Center or in the 
Yellow Pages under Trailer Hitches 

¥irise at fur if on r lira Hitqh Guide- 
U-Haul InlernaEiDnjl P 

PO Bo* 2*503 Phoento AZ 35036 



Plus “WIN A MILLION” Sweepstakes. 



Study this ad and you could win our 'WinA Million" Sweepstakes 1 Official Entry Forms, 
rules and full defairs are available onlyatU-Haul Moving Centers and participating Dealers. 

NO Pkri t Of reA-ial f equuGd Often to lh£M4#d Ilmrtis Id vWtl fltkj inn r i eHisaififj Ml iFKf 4S IPrli J ejO Si* t£i Until 

&rm ^ n-lry Fntmppr lyimiiy pgr vi^il yvpcik Vcm.t rthrir^vpi- pdphitii lq<i by Ija S A-t'-fipsI**-- = Apnr I !JFL. : inp i>M?. ■' I winningi p-i'IdOT-tentf 

u|Xin IjV n ui^Ewr Qf entries jeceiVtid PtSlDtNTS O-F OHlOONLT ir-jyra CO- taQ An Eniyy Rtffn vui duldifc by a 

5^rr-p«3 Do U-*lAUl GH'O EN TR/ FORMS p Q 00*21503 PHQENIfc APljfONA SftOM Rem**.* Pnitfi*- r^utl by Vjrch T 1SHS 



nffllA 
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WORLD 



. 
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QUESTIONS ANSWERED 



Bum*d-out range 

On our Whirlpool electric range, 
model No. 11117?$$* we've had to 
replace the bottom bake unif four 
times in the past eight gears. The 
heating unite have lasted from a 
minimum of one gear and five 
months to a maximum of (urn gears 
and eight months. Wftc n the last one 
burned out, a serviceman spent an 
hour and a half checking the range 
from top to bottom; he couldn't find 
anything wrong with. it. All replace- 
ment units that have been installed 
were factory-specification parts fNo . 
$2€?9$). Can you tell a* what the 
problem may be? 

— D. Watkins, Ckamheraburg p Pa. 

Check the terminal ends of the 
wire going to the heating element. 
There must be a good, light connec- 
tion at this point. If the terminal 
ends are distorted or burned* re- 
place the wire from the selector 
switch to the element* as well as the 
terminal ends, themselves. 

If you are using aluminum foil in 
the oven cavity, be sure not to cover 
the entire oven bottom with foil. 
This intensifies the heat reflected 
back to the bake element and short- 
ens the life of the element. 



the red, white or black wires go. Can 
you help? 

— Arthur l tier. South Bend, Ivd 

Here's the Mr. Coffee wiring dia- 
gram (below). Note that the colored 
wires go to the switches and the 
white wires come off the heaters and 
thermo limiters. This should let you 
enjoy a fresh pot of coffee soon. 

Throbbing refrigerator 

/ have a Signature frost-free refriger- 
ator with top freezer p model No. 
HMG-21A6-00; serial No. BM-6H61A. 
thought the refrigerator new in 1976. 
For the first four years, it ran very 
quietly. Recently, the compressor 
motor started to make a throbbing 
sound when running. When the com- 
pressor starts or stops,, it makes a 
knocking sound. Arc the above 
conditions normal? If not, what can J 
do to correct the problem ? 

—Glenn Leamy, Newcomb, N.Y. 

Sounds like you have a compressor 
with internal damage. Montgomery 
Ward tells us that your refrigerator 
has a five-year guarantee on the 
compressor from the date of pur- 
chase. The company will replace the 
compressor free, inducting labor. 
Contact your nearest store before 
the five years are up. 

Out-of-sync soap dispenser 

My 9-year-old Model KDS-1 7 Kitchen 
Aid dishwasher is acting up. I 
not iced ffeu£ door on. the automat* 

ic soap dispenser either fails to o pen 



Confused Mr. Coffee 

If possible, l would like to get a wir- 
ing diagram to help me reconnect the 
wires on my ATn Coffee (Model MC- 
1 AC). I took the wires out to install a 
new gasket. Now, I don't know where 



1HQ-W. HEATER. WHITE WIRES THERMAL LIMITER 



WHITE 



BLACK 



BREWING 

SWITCH 



slack 



white 



WARMEH 

SWITCH 



WHITE 



7£W, 

WARMER 



TERMINAL 

9QAR0 



WHITE 



NOTE: DOUBLE ARROWHEADS 
INDICATE SEPARABLE CONNECTORS 



NOT£ ■ DOTTED BOXES 
INDICATE SEPARATE ELEMENTS 

The circuit diagram ibow shows the wiring for » Mr. Coffee ooffeenuker, model UCM AC 



ar opens late , This leaves the dishes 
dirty and soapy. / don't want to lubri- 
cate the part until I get some advice 
from an expert Help! — Philip A, 
Rotolo, Rochelle Park, NJ. 

Possibly the shaft which goes 
through the body of the soap dis- 
penser has become corroded. This is 
a atainlesa-steel shaft; sometimes* 
surface corrosion builds up on it* 
which causes the dispenser to be 
sluggish. We recommend that you 
replace the entire soap-dispenser 
assembly, part No. 115-153; the cost 
is approximately $12,40, 

It is fairly easy to replace the 
soap-dispenser assembly. First, 
shut off the power to the machine. 
Then remove the front panel cover, 
which is held in place by four screws. 
Disconnect the wires on the dispens- 
er which lead to the inner door pan- 
el. Install the new dispenser* using 
the new gasket supplied in the pack- 
age. 

Controlling water level 

/ own a Whirlpool automatic washer, 
Model [,AA $8iQ r which has only one 
water level— full. Can you tell me how 
to wash small loads in less water? 

—Ray Thompson, Houston. 
We checked with Whirlpool to see 
whether an adjustable water-level 
switch could bo installed in your 
washer. According to Whirlpool* 
there is not enough space in the con- 
trol panel of your washer to install 
such a switch. 

ENERGY-SAVING TIPS 

following are some energy-saving tips on your 
refrigerator from General Electric: 

■ The location at your refrigerator is impor- 
lanl. Try not to pot il nexl Id your range, near a 
healing vent or where ihe sun will shine on It 
most of the day, 

■ Refrigerate only those foods rtiat need il 

■ Wipe all nroislure from baffles and canons 
before putting them in ibe refrigerator. 

■ Keep all roods covered to reduce moisture 
buildup in ihe refrigerator. 

■ Don't waste ice cubes; take out only as 
many as you need 

■ It you turn the control to Ihe coldest position 
fpr quick chilling or freezing, Uim It back to the 
normal fretting afterward. 

■ DonT overcrowd yout refrigerator. Over- 

crowing requires extra electricity to keep 
everything coal. HI 

It you trow « ovsslwfl flOauf 9 fly spgtmnce. se^tf i( 
etang wnfft cn# moo# sm J s»n^ numbera. to Anofr- 
JncB Cfrnrc. Popular AfflCften vCA. 22* Weir SFfA S, 
Afew Yorit, N Y ICON Son y, twr iwr*r* armor 
mm OtnfrlaMPy, Problems or **4$ wtf 

fie Ji.stusjtfrt m fftrj column 
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Pall Mall Light 100 s 
A third lesstarthan 
the leading filter 
king, and still 
great taste. 






§ 

■////< 
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Warning; The Surgeon General Has Determined 
That Cigarei le S mokin g Is Dangerous to Your Health. 
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NEW NOW 



for home and shop 












A The Astra Series is a new line of kitch- 
en cabinets made Of Va-m. particleboard 
Covered with plastic laminate inside and 
out, Four colors are available: white, 
almond, golden oak and honey pecan 
two are simulated wood grains). 
. .. hjiic oak door and drawer pulls are 
integrated mio the lines of the cabinet 
faces According to the manufacturer, this 
represents the latest in European styling. 
For the distributor nearest you, write to 
the maker; Excel Wood Products Co, Inc,, 
Box 319, Lakewood, N.J 08701 



B The “ Supportable" is a new. 30-lb. 
folding table that is adaptable lo most 
radial-arm saws, fable saws, jointers, 
shapers and planers. By extending the 
tables of these machines, one person is 
able to handle long or wide material that 
would require iwo otherwise. The solid 
oak frame is supported by four 1-in, tubu- 
lar steel legs Each one can be adjusted 
individually to ihe desired height, from 24 
to 48 in. The table is 18 x 60 in., has 10 plastic rollers and costs 
$139.95 plus shipping. It comes unassembled from the Turning 
Poinl Wood and Metal Works, Box 107, Davenport, N.D. 53021 



C Sharp "n Sand Is a new. upright, drill-powered belt sender lhat 
costs $25 and uses 3 x 24-In. sanding belts. The price Includes a 
belt and a drill support bracket thal fits most Ya- and Vi-in. drills. 
Both the bracket and sender cart be boiled lo a workbench or an 
optional base ($7). It has adjustable work supports and a vacuum- 
cleaner hose adapter At hardware stores and home centers, it's 
from Black & Docker Inc.. 701 East Joppa Rtf Towson, Md, 21204, 



D The Director Is a new, UL-approved kerosene heater mat can 
rotate 30° lo the left or right. 1 1 comes with a Hame-controi knob, 
visible* fuel gauge, a drip tray to protect carpets and floors, and a 
battery-powered ignition coil. An automatic shutoff extinguishes the 
flame if the heater is bumped. Also offered is a catalytic element 
($30) that cuts chance of odor at startup and shutdown. It’s 35 lbs., 
puts out 1 1 ,000 Q.T.U s per hour and costs $260 95 at home centers 




and hardware stores. From Kero- Sun fnc.. Kent, Conn, 06757. 
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THE UONAGON. 

HOW CAK WE TALK VDU MTO II? 



if its been some time since you were in 
o Volkswagen Bus, maybe you should 
spend some time in a new Volkswagen 
vanagon 

you'll haidfy recognize the place. 

Its a lot cornier; if thal's possible for a 
wagon I hat is already a to t cornier than 
other station wagons, 

It can cony a whopping 40% more lug* 
than it used to, 

interior Is very Civilized, large, com- 
tbrtable sears. Flow- thru ventilation, 

And wail till you see what you can see 
out the big, new windows, The rear win- 
dow alone is 50% larger 
Even the doors are bigger. And the 
body now has an aerodynamic design to 
slice through wind resistance with ease. 
Which makes tor better stability. 

And which brings us to the biggest sur- 
prise about the new vanagon 
The ride. 



vOu won’t believe how good it is,VOu1l 
'eel like you're driving a sedan All thanks 
’O the lb l lowing. 

A more powerful engine. A wider trade 
A new suspension system, a new steering 
system, a new broke system. 

So you see, its no! hard to talk yourself 
mto a Vdnagon. 

Just try talking yourself out of one. 





GOODYEARS ALL-SEASON, ALL-TERRAIN, 



It { omes to 
* grips with almost 
any condition. 







Rain, mud, sun or snow. Wrangler 
All-Season Radial helps you drive through 
almost any weather. 

Its tread and construction give you 
the traction characteristics of a mud- 
snow tire. 



The fact is, Goodyear Wrangler 
Radials were developed and proved in off- 
road racing. Through deep mud, over 
sharp rocks, across deep sand. 

And, unlike some tires of its type. 
Wrangler Radial has a tread computer- 




ALL- POSITION WRANGLER RADIAL. 




designed for quiet highway driving. 

Wrangler Radial also has steel-belted 
construction. With the greater strength* 
flatter footprint, longer tread life* and 
slightly better fuel economy that radials 
offer over bias-ply tires. 



So put your truck on the radial that 
comes to grips with almost any condition. 
The all-season tire that's identical to the 
one we race. 

Goodyear's all-season* all-terrain, 
all-position Wrangler Radial. 



GOODJYEAR 

QUALITY AND INNOVATION 




These four matched volumes tell you and show you everything 
any building or carpentry job . ..from fixing a roof to building 
even building an addition qrahousef 
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How Popular Science 
Book Club Works 



if S 11 36 

* VOLUME CARPENTERS AND SUILDEfiS U&FtARV 
Send m meney now. We ti M you later for only 
:53.9S plus deifvery &ta tandiing. 



-tost mill ihe pceipaid card !d 
ifiTErc 



about every fai r week s ( 1 3 limes a yea/) « 
you 1 is rocafre a Club flui&etla descfioiog the coming 
main se&tion and attentate hoote also avj ii&bie ir 



F 



want she main section only, do nothing It win 
sem awtamatwsllv It you don't want the mam 
smtion, cf wans atrefnan Dwks. or no asks, 
paaase sure to locale your wishes on the in- 
struction Form and retui n if to us by the dale shown . 
Gut? mairmgs ere carefully scbcdufcd Id asiura you 
of at feast iG days in which 10 do this. @ui in the 
uniktly event that you tfwi't have 10 days, and you 
receive an unwanted setetiBtt, you may leiurro it at 
our expense. 

Afler receiving your inning ahipmed, your only 
C&ligation is la buy two more fflgufer selections qr 
ailemaies in She next yea* Afler thal. memtershlp 
may oe canoeiied at Any nme, oy either you or the 

C tab docks are compart In every way- 
paper. printing, binding, Jacket-lo original 
pushers' editions, ysi you may save up to m% 
and sometimes more on hundreds o* specif hocks 
offered each year in the club To become eligible lor 
these bargains, mail Itw card today 1 



AS A CLUB MEMBER* you'll have an opportunity to choose from 
™ more than 100 superb, up-to-date books on a wide range of 
popular science subjects every year— AT DISCOUNTS OF UP TO 
50%. (And your only obligation is to buy two of them.) You’ll be 
offered books on borne Improvement, repair and workshops* remod- 
eling* house building* energy and insulation* wiring* plumbing, cars 
and car repair, electronic*, appliance repair, furniture building, 
machines and technology and many other home handyman subjects. 

This jnfcrmalEon-pockMJ 4- VOLUME CARPENTERS AND BUIU> 
ERS LIBRARY brings, you professional, ea-sy-TP- understand how-to on just 
about every buiid-iE-yourself question youll ever have . . , 

■ You gel r complete how-io book on woods and woodworking loob^ how 
to do all kinds of joinery and cabin cl making joints, how to do kitchen 
cabinet construction . . , and more, 

■ You $et a tomphft how-iQ book cm ail standard specs of every element in 
house construction, including how to read plans and make your own . . - 
Agw to lay out q home workshop . . . and mare. 

■ You get a complete how-to book on laying out the foundation, how to do 
concrete block construction, house framing, chimneys, fireplaces, porches, 
patios? insulation - , . and more, 

■ You get a complete how-lo book on every aspect of roofing, flooring, doors, 
windows, stairs. plus how to use stationary and portable power tools? plus 
tips on painting, maintenance, repairs, termite protection . . . and more. 

You gel step- fry-step instructions on everything from reading a building 
plan to building a house (including the foundation), doing all the carpentry 
in it — and keeping the house in A- 1 shape for a lifetime. And thousands of 
$how-how pictures make it all amazingly easy, even for a novice. Let's look 
at a few of (he remodeling nrtd fix-it jobs you learn how to do . . . You learn 
how to replace worn or missing shingles. How to fix chimney Hashing leaks. 
How to repair stairs (or build them from scratch) . 

If doors need fixing Or fitting, you can find out how 10 
do it from these books. If you want to lay new flooring, 
you can juit turn to these books to find out how to do a, 
first-rate job with wood-tile, linoleum, asphalt, rubber or 
ceramic tiles. If you want to build a fireplace, you'll find 
out exactly how from these books 

This marvelous 4- book library also 
tells you how to use all kinds of power 
tools to maximum advantage (mosi 
□f them have great versatility). You 
learn about woods — their character- 
istics, strengths, best You kam 
about fasteners— nails, screws, bolts, 
more- — their holding power, size- 
strength ratio, and how to use c&ch- 

Thcse books teach you scores of tricks and shortcuts used by carpenters 
for measuring, cutting, raising, fastening, finishing — every technique and job. 
They give you the answers to just about every carpentry question you'll ever 
have. And they can save you thousands of dollars in the years ahead. 
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you need to know to do just about 
a foundation , installing new paneling , 



* hoi* to med plans. specs 
*Mow to use carpentry 

handtooh 

to VJ4 woodworking 

ppMr rfJr 

*Haw to build c&ncran 
block foundations 
*How to choose best woods, 
me Teriafi, fasteners 
1 Mow to plan and build 
roofing, flooring 

* MOW to cvrrftruot WffjVj. 

doors, window* 

9 Huw tu make joints 
•Howto build stabs 
*ftOW to build Obi fft fit yt 
mod fireplaces 

* How to use builder* 1 

math, do sufyeyfng 

* How to make kitchen 

cabinets, counters 
m How to do cmbrneimaking 
joinery 

*Hew to bvdd A frame. 

J- and 2 story bouses 
9 How to plan a home 
workshop 



W' Your ^ 
f 4-book 1 

library 

1320 pages of 
illustrated how-to 
Handy Library Siz» 
5X rf * *1 

Hardbound editions 
THOUSANDS Of 
drawings photos. 
k diagrams a 



* How to do boose 

insulation 
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m How To buifd scaffolding, 
hoisting Apparent* 

* How to do wood pattern 

tasking {for castings! 

* How to do sheathing 

and siding 

■ How TO do cornice 

construction 
H How to plan termite 
protection 

■ Hd>w to do fnXeriOr- 

ewteribr painting 

■ How to Ouifd girdert 

and Sills 

m How to make concrete 
forms land molds! 

9 HOw To sharpen taw* 
*How to build skylights 
How to do house main- 
tenance and repair 
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You can count on Sears 
to make sure it will do the job 

“Will those paints stand up to the weather?' 1 is one of 
thousands of questions about thousands of products that the 
Sears Laboratory answers every year. Founded in 19H, it is 
among America's biggest and oldest labs devoted to testing 
consumer products. 



In our photograph you set: j few of some 
20.0! Ml paint panels taking a heating from Florida 
weather at Stars laboratory in Fort Myers. 

Which paint best resists mildew in the humid 
Florida climate? Which fades the least under (lie 
scorching Florida sun? 

No new paint appears nn Lite shelves at Sears 
until the lab has tested formula after formula — 
sometimes for as long as fire years. 

All this is on top of extensive testing conducted 
in the north, hy the manufacturer, under Sears 
watchful eye. 

Other products, other tests. Every day, Scars 
electrical, chemical, and mechanical engineers turn 
dozens of products upside down and inside out. 
Sears laboratories in Chicago and Fort Myers test 



over ten thousand products a t ear. At the Chicago 
lah you might see machines slamming weights onto 
seats of children’s swings to learn which of a variety 
of plasties is strongest. Von might see dozens of new 
fabrics undergoing tests for color fastness, shrink- 
age, and flame resistance 

You’d see products being tested for durability. 
For convenience. For performance. 

It’S all pari of Sears commitment to offering you 
consistently good values For over 50 years Sears 
has made this promise: 

Satisfaction guaranteed 
or your money hack 

Thanks in large part to the work of Sears I alvora lo- 
ries. man\ millions of people have been satisfied 
shopping at Sears. 
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FT your lawn Is dense, but baa become overrun with weeds, I real II 
now witn a combination fertilizer and broad feaf weed control. 



T he homeowner who &<? lawn looks 
sparse and weedy at summer's 
end can do more for it now than by 
waiting untit spring. First he must 
answer a key question; Should I 
we*d — get rid of dandelions and oth- 
er broad leaf weeds — or should I 
md— add new g rasa — to my lawn? 

You can't weed and seed in fall, 
say researchers at O.M. Scott & 
Sons, The reason is that a broad leaf 
weed control can barm tender new 
grass plants, unless they have been 
growing long enough to be cut four 
times. By the time plants mature to 
this stage, it’s too late in the season 
for weed control to bo effective. 

Here are some questions a lawn 
owner can ask to help choose be- 
tween weeding and seeding; 

I Are there lots of bare spots and 
just a few weeds? Then put down 
grass seed. AJso use a fertilizer high 
in phosphorus (the second number 
of the three listed on the bag) to pro- 



mote early plant growth. Wait until 
spring to go after weeds. 

■ Is the lawn full of weeds, with few 
hare spots? Then eliminate weeds 
now and wait until spring to seed. 
Use a combination weed control and 
fertilizer product that controls dan- 
delion, plantain, ehickweed, white 
clover and other broadleaf weeds. 
As weeds die, fertilizer strengthens 
grass plants and helps them fill in 
spots vacated by weeds, 

1 Does the lawn have crabgrass 
and bare spots, but no broad leaf 
weeds? Crabgrass is different from 
broad leaf weeds. It's an annual 
that's coming to the end of its life 
now. New plants grow from seed. 
Now you should seed and fertilize. 
Next spring, use fertilizer/crabgrass 
preventer before crabgrass comes. 

Whether you put down seed or 
weed control, you should fertilize 
your lawn. Fertilizer benefits a lawn 
most in the fall. VSft 
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1. Prepare a thin lawn for fall seeding by 
loosening or slicing the soil to a V*- to VHn. 
deplb. Seed bed should be firm, but not 
packed, 2. Spread seed liberally with a 
spreader or by hand and work It lightly Into 



the top u In. ot soil, 3. Continuous pres- 
ence of moisture It essential lot the seeds 
to germinate, Keep the soil moist, but not 
flooded, by using a sprinkler with a gentle 
■pray for the most favorable resuite. 
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'Water* what's that silicon 
chip doing in my soup?' 

Not long from now, you may find it impossible to change 
your mind aboul a restaurant dinner order once you've 
given it to the waiter. That's the major negative feature of a 
system being explored by Siemens, A_G.. the West 
German electronic data firm. Using an apparatus sensitive 
to infrared signals, like a TV channet-changer, the system 
would transmit orders directly from tableside to kitchen via 
the waiter's handset aimed roughly at a receiving point 
Food preparation would begin immediately upon receipt 
of the coded digital order, and the waiter, in turn, could be 
updated as to the dishes no Longer available. The compu- 
ter system can a bo transmit a separate bar order and will, 
naturally , print out an immediate bill. 

At this point, however, nobody's sure how code num- 
bers will affect the appeal of a menu written in French. 



Hey f Pancfio, gimme a G... 

Watch tennis players at any level of proficiency. What's 
the first thing they do after a blown shot? (A) Stare at the 
center of the racquet. (B) Hammer the racquet strings 
with the heel of the opposite hand. Once these basic 
maneuvers are mastered; any bad bail can be laid off on 
the equipment— primarily, the strings 

Dallas tennis pro Craig Wilson wants to spoil all that. 
He has a patent for a simple system that uses an Allen 
wrench to torque threaded inserts In a racquet frame, 
making it possible to tune your racquet like a guitar, if you 
want to. Such a system, Wilson claims, would not only 
give toumament-level players a precision feel on any 
given day, but would also add longevity to the synthetic 
strings used by most recreational players. 

But without a ready mechanical excuse for atrociously 
flubbed volleys, PM predicts that players themselves will 
become unstrung tong before their racquets give out. 
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Vintage emissions 

American buyer* the Remiuti l Si have bad same nit* iking* to my 
about the car (tee Owners Report m rfas issue. page 172 y bu i at 
least one out of 10 tun' yearned far a lade more under the hood. That 
probably would not be the cos* in France, where PM got to do some 
BC — Before Controls — driving in on l Si made for the home 
marker. Without the U,S emission* system, the car has as much as 

20 percent more power going for it, depending ttn rpm range, and is 
quirt a fouwy Unit sedan 

The French drive their turnpike -style Atattvouies according to 
displacement, with rhe nominal l 30-kmfftour ' (8 l mph } speed limit 
universally ignored. This means the left lane is preempted by sports 
equipment and the big Mercedes and Citroen sedans. The l Si's 
proper place is no doubt the middle lane, hut we got oat with the big 
guys and stayed for a while, pushed to 150 km i hour (93 mph} in rhe 
traffic stream for one stretch. The car felt right at home, perhaps a 
touch noisy, fmt not at all squirreth' on its underpinnings, and gave a 
comfortable ride on highways that are not nearly so smoothly 
finished as U.S, inter stales (but somehow stay in one piece over the 
yearsy 

blot Surprisingly > on the offi Autoroute roads that wind through the 
scenic Burgundy vineyard country, the R*l8i also felt tike it lived 
there. The brakes govt an excellent account of themselves in one 

near -Incident, when the driver forgot that in France, anything 



approaching from your right, at am speed — even in traffic cir- 
cles— has an apparently Cod-given right of way. 

Then, a few miles south of Paris an the Automate, our return was 
halted by a massive tie-up We sat for a foil ho If -hour, inhaling 
straight-pipe automotive emissions that lefi you with a cheese 
aftertaste and a wine hangover , Not everyone agrees that i he official 
U.S. solution to that problem is the only one, or even rhe best, but it's 
obvious shat Europeans are paying a cerium price for the privilege 
o/B.C. driving. 




A pause south of Pam m the Renault 18i [right f whilit we tatte 
th# (urn** of thn counify&itfa and get wo fcilonreiori par gallon. 
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Converted bargo Is a family ftonw moored In ■ steep ewtion of 
canal Jocks near trw form* River In Burgundy » in eastern franc#, 




When o few Hu nd red ton# of barge gets moving, It takes a while to 
atop. Maneuver* wrth the typical small diesel engine# are exact- 
ing* white mistakes are potentially spectacular. 



Slow boats 

In northern Europe, the owner/skipper of a working 
river barge is the romantic equivalent of the gypsy 
trucker in the United States. But, in the case of the 
bargeman, the romance is generally flavored with 
domesticity because, in his endless prowl of the water- 
ways of Europe in search of bulk cargo of one kind or 
other, be takes his entire family with him. Near Sens, 
France, we recently watched father, mother and daugh- 
ter (no more than 12 years old) easily winch a small car 
off the deck of their floating home and lower it feet to 

the quayside from a hand-operated crane — and off 
they drove to shop in town. 

Strictly leisure-oriented conversions of working river 
barges have caught on in recent years; a company based 
in Dublin, Ireland, called Floating Through Europe Inc., 
books its barges just like cruise ships. Smaller barges 
are even being purchased as vacation homes (at about 
$10,000 plus conversion costs) by adventurous families 
who roam as far as Poland and Russia while touring the 
waterway system. Strings of barges are towed across 
the English Channel, in calm weather, where a company 
specialising in cruising conversions makes them com- 
fortable, if not stylish, 

With several hundred tons of barge and an engine 
rated at as little as 30 hp, speed is not of the essence. 
Some fast-flowing rivers are strictly out of bounds, and 
even on the quiet ones. piloting proficiency is essential. 
Other tricks, like partly flooding the cargo holds and 
sinking almost to deck level in your winter port to take 
advantage of the insulating qualities of water, are picked 
up from seasoned barge-dwellers along the way. But it’s 
bard to beat for a low-energy, vagabond lifestyle. One 
British artist we met demonstrated his commitment by 
entombing his VW Beetle on the river bank, his landlub- 
ber days put forever behind him. 




Tourtel-atyte barg» with bikes and cate unv 
brtltei on deck; cruises com historical 
c iitefl. vineyard areas and luth scenery. 




Sometimes eutomobJ tea go along,.. 




... sometimes they don't. 
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even wmie learning! 

Get into this booming high-profit business that’s 
Easy to learn — Easy to do — Easy on You! 

Never bfltere have pppcrtynllifi been H »j 0 Included Wftti Your 

great for qualified Locksmiths Now lucrative r ee^s r * Uielfimith Training 

lock and key business has mull! pi fed a thtiusaftdMd j IlHlHlI nufiOLAR 

mlUlcms seek more protection against rooming crim*. ? H^^HJUI 1 ALAPlISrt 
TH there's atUy one Lockimith far wliy 1? r 00Q ptopltl f rf , a fi?M p rTV 



^ training. Coi c-: s 

ill ph-sies nl 
EuriSar. Hold-Up 
-aJ and r\rn *ljrm 

UtvWtit end m- 
[UB ilaPlBlian. This 

ttf valuable arid 

& ' timely instruct 

tiun Ihclu&t all tpeclal ronli 
and tuperios. qNLT QcIuh ol- 
f*ts Wctl tstersi^i trjinmg if| 

IPiki ripmlf expand inf flifd it 
* Hit of tour Icchim-iHi li unirij 

ADVANCED locH;rMbfn e ' 
How to cPiiflfa Ijpmbinationa. in 
tliM end irrvicr -Safe. Vault and 
Bank Ea'e-Bco&sM Bdk Focki. 
You l(4rn^y-(ldihi on the tacit 
that *«T uwh- Vuifii rind IT 
IjbcIiuIiuk and higftlr prolilahPe 
wrark. 



%UH Canceling CASH PROFITS Rit^l Aw*y 
You're "in busine**" roedy to earn up lo 512.50 an hOu* 
a few day* attar yCU bfgifl P^lsaw's shortcut training. 
Take advanlage of today's unpreccdenled opportunities 
In Lrcksmlthing for ytar-rOund EXTRA INCOME In-spar^ 
lime — a* minima In » high-profM business of ye=uf own. 
Hundreds we've I rained haw* done it, $o can YOU!* All 
lOOH plus professional Key Machine given you with 
course- These plus practice mate riots end equipment 
plys simple, Illustrated lessons, plus expert iuperviKidh. 
plus bitSintss-bUEldrng guidance will enable you to KEEP 
THE MONET COMING iNr Ideal far ret ire men I— good 
jobs tod. 

SEND FOR EXCITING FACTS^No Obligation 
Oitcpver whAl'I HI Locksmith In* Tor you— haw BeFsaWi 

M#t!*r-L 4 ektmith-*pp^ov*d training can givi yinii rM 

•kill you ten depend on lo EARN m one — enjoy ufe 
MORE, 



ALL SPECIAL lOOLS ''—I 
AND EQUIPMENT INCLUDED! 



" Before enrolling I checked 

of . her courses and its* aiLcd * 

for ■dvit'r frum kvctiE of 

'hr 51 r : ■ -iu| L -_ i b- 1 ^ I 

nn;^an?a l'he> yl 1 ^aiit 

■Ai.TN Injjft 

arid h-j. i he 
muse venanlr 
Key Machine 
,fc l aJwaji 

ivaftirdujbe dlJfcr - 

ih bUHtmt ^ \ 

tor myself 2nd 
w\fyw 3 am 

to ', / 

&r3sa» Luiituc " ^Vl ) r 

fJUnd Fai^fvr^rr— JJa»'i Lac^JHiCA \miff 
Milwaukee . l+isTGraiiri 



THIS PRO KET Mf 
MACHINE IS 

YOURS TO KEEP! CJSSSBK 

Find out all about It! Swid tor free Fact* too AY I 

Just fill in end mail can pen below |or 
send postcard I tn receive full informal km 
ami detail* b> return mail. DO IT TODAY * 
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BELSAW INSTITUTE 
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RUSH 

COUPON! 



CEL SAW INSTITUTE. IMS I If 10 BUILDUP /. 
KANSAS CITY. MISSOURI K1TT : f 

V£S. pru« tend me lfle FflF£ bqdWfl Ih^A ^ 
give* fbll delays Jb^ul starling my own hiiintss tn 

L«k^miihing I undersla^id there is nq Pbl^anon 

d.id lhal nb Sa!Hs:ria !i wilJ call 



FOR HUS FACT-FILLED 

FREEfT^ 

BOOKLET! If 

Till i how i du qyjd-lf If ■ 

]ra<n id hi you o-^bsii I 
n j c-ielil mil- I 
qr F^llliiTf Ehi IIAC^^ nr 
?»r on n HU contplife 5llJ1i i v 
ctUMv.w IUDjt Hnil i af T 
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" I opened my u-wn bu^inev-s, spare 
lirae. vtven mPrtEhs after I enTollcJ and 
mode a prohlcif S3 29 for the First week.” 
B. A. Defatrj tiittem a. C olutadt) 



"No more hard* naily wcwk few me. 
New I have my own busine^ and with 
hardly any effort 1 averse around ^(1 
a day. Thanks few my new Man in life ,J 
Welti r Pfwhnrd, Alabama 



Hundreds of Bolsaw irafned men 
have succeeded in Ihis fascinating 
and highly pralftable field . 
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THE PM GARAGE 

CAPSULE REPOTS ON NWmiO PRODUCTS 



Lever ratchet 

There's always some place on a car 
where you can see the nut or holt 
plain as day. but carft reach it. 
Now there's a tool for those situa- 
tions* a ratchet with a lever at the 



Spade-fuse puller 

Virtually all late-mode! cars have 
the spade-type fuses, and the only 
way you can inspect them is to pull 
them out. You car. dig them out with 
your nails, but there’s an easier 
way: a puller introduced hy the man- 
ufacturer of Buss fuses. 

You just push the tool down on the 
fuse and its spring-clip end goes o ver 
and locks onto the fuse. To install, 
just push the fuse into place, then 
twist the tool slightly to release it. 
Price is £2.43 list* from Buss man 



Lever-action wrench lots you work In 
tight spaces. It hai reversible action. 

end of the shank. You can operate 
the lever, to loosen or tighten. You h ll 
find this tool a big help for some 
water pumps x among other jobs. 
Called Crick-It T the tool lists for £23, 

To locate your nearest dealer, 
write to Davenport Too! Co. H 102 
North Washington St,. Rochelle, HL 
61068 , — Paul Weissler 

Oil-filter relief 

Getting to the 3-in.-diameter oil fil- 
ters on some of the new small cars 
isn't very easy. Conventional oil-fil- 
ter wrenches don't fit in such con- 
fined spaces. The Lisle Corp* has 
come to the rescue once again with a 
coiled -steel , springlike device de- 
signed to slipover filter housings. It 
has a hex nut fixed to the base of the 

took Use your Y^-in. open -end or 

socket wrench and twist off the oil 
filter. 



New luae puller Is specialty made for the 
spade-type fuses currently in use, 

Div., MeGraw-EdiaonCo., Box 14460, 
St. Louis, Mo. 63178. 

— Paul Weissler 

Woridlght 

Finally, someone has come up with a 
12- volt worklight that’s really US- 
able, and for less than 315. 

First, it connects to the car bat- 
tery. Next, it has a 16-ft.cord, so you 



Ot Ml liar wrench has hex fining ai the bot- 
tom lor use wtlh a ratchet wrench. 

This tool costs at most auto 
parts stores. Lisle Corp/s address is 
SQ7 Main St,, Clarinda, Iowa 51632. 

—joe/ P result 



can reach almost anywhere, and 
even get close enough to light up the 
back for a tire change or wiring up a 
dangling muffler. 

The cord winds into a small spool, 
so it doesn't get twisted and broken. 
The lamp body has both an alligator 
clip and a rubberlike magnet, so you 
can attach it almost anywhere. The 
bulb is a standard taillight number. 

The worklight is made by Thexton 
Manufacturing Co., Bex 35008, Min- 
neapolis, Minn. 55435 (no mall or- 
dera), — Paul WH&sltr 

GM Id Immixture kit 

Is the mixture too lean on your late- 
model GM car with plugged needles? 
There's a new $13 kit for safe remov- 
al and adjustment. 

The kit also includes parts to keep 
the hole saw aligned with the plug, a 
Bpring-loaded centering pin that 
goes into the saw and rests against 
the plug (t&SO-and- later cars) and a 
drill guide for earlier cars. 

As you drill, you must spray Water 
to cool the drill. Once you cut 
through (the saw has a stop), you 
take out the plug and use the kiCs 
mixture adjusting tool, which has a 
different slot on each end for the two 



Worklight has 16 foot of cord to light up 
tvftti the remotest areas of your car. 



Cam kit la made to gam access to the 
sealed adjustments on new carburetor*. 

types of mixture needle head 5 in use. 
On a few cars, you can do the job on 
the car; on most you must pull the 
carb. The kit is by Thexton Mfg. Co.. 
Box 35003, Minneapolis, Minn. 
55435. If p a at auto parts stores (no 
mail orders ). — Paul Weiasler 
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A comparison of projections from manufacturers’ 
treadwear ratings under the new government Uniform Tire Quality 
Grading System indicates that on a government-specified course: 

Michelin fell a little 
short of the Uniroyal Steeler. 
About 24,000 miles short. 



For many people, Michelin lias always 
been the yardstick to compare other tires by. 

But recently the U.S, Department of 
Transportation gave the public a standard* 
[zed system. Now, each tire company is 
required by law to grade its tires in three 
areas. Traction. Temperature resistance. 
And treadwear. 

And then to emboss the resulting 
grades on the sides of the tires. 

When compared. Michelin's XWW 
fared somewhat better than Uniroyal's 
comparable Steeler in the traction and tem- 
perature resistance tests. 

But when it came to the important 
grade that indicates the relative wear rate of 
your tire. Michelin's tire fell a little short. 

In fact, when you translate their ratings into 
projected miles on the government -specified 
test course, you see it was no photo finish. 

On that course, the mileage projection 
for Uniroyal’s Steeler is 66,000 miles. 24,000 
miles longer than Michelin’s rating projects, 

{And, by the way, 15,000 miles longer 
than the projections from the ratings of the 
Goodyear, Goodrich, General and most 
Firestone tires in the chart. ) 

These mileage projections {including 
those in the chart) should be used for com- 
parison only. You will probably not achieve 
these results. Actual treadlife will vary sub- 
stantially due to vour driving habits, condi- 
tion of vehicle and, in many sections of the 
country road conditions and climate. 

See your Uniroya) dealer for details, 
You'll see there may be a 
new yardstick to compare 
tires by. 

Uniroyal, 



T-hy umh.ikc Ih - Livi-'iur L 



| MANUFACTURERS’ RATINGS FOR 

| U.S GOVERNMENT QUALITY GRADING SYSTEM 


PROJECTION 1 
GP MILEAGE ON I 
COVTHNMKM- . 

SPECIFIED 1 
TEST COURSE I 


! Manufacturer/Tire: 


Traction and 
Readancf 




1 UNIROYAL 
1 Steeler 


B/C 


220 


66,000 J 


| GOODYEAR 
l Custom Poly steel 


B/C 


170 


51,000 i 


1 FIRESTONE 
1 721 <13"& FPsiaes) 


B/C 


170* 


51,000 | 


! GENERAL 
, Dual Steel II 


B/C 


170 


51 T 000 1 


1 B.E GOODRICH 
1 Life Saver XLM 


B/C 


170 


51,000 J 


MICHELIN 

^xww 


A/B 


140 


42,000 1 



■ Mos4 15 JK Fise&bnne 7£1 nre s rated £00 which project* 6£J,tKfl milts. 
Source: US, D.OT 12/19/gft. 

For a free booklet on grade-labeling, please send your nasnr and address tu: 
Unroyal. Inc. Tin- Ad venisin^ S tepartmthC Middlebury. Connecticut 06749 . 
C 1 l^fll Inr 



tv When you compare, 

you want (JniroyaJ there. 
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Willi a relief 

The GM J-cars that are rolling off 
the lines are sporting sleek, new J- 
car radios. These newly designed* in* 
dash units are styled differently 
from what you might expect in a car 
radio. 

The front panels are almost twice 
as high as those on a conventionally 
designed radio. The cassette deck, 
for in stance p has its o wn slot fo r the 
tape; the radio tuning dial posi- 
tioned above it does not fold in p as on 
compact designs. 

News of this radio's front-panel 
dimensions {especially its height of 4 
inches) leaked out beforehand and 
caused much consternation in the 
auto-aound companies. The people 
whose livelihood depended on sell- 
ing radios that would fit GM cars 
were Less than happy to hear that 
GM had radically changed the shape 
of ito mainstay radio. 

Dealers with large inventories of 
sound equipment on their shelves 
and in their storeroom e were also 
heard to mumble uncomplimentary 
things about GM trying to cut out 
the aftermarket. For a while, it 
looked as if a real battle was ^brew- 
ing. 

But the new J-radios turned out to 
be no deeper than their older, com 
ventional counterparts. This means 
that most aftermarket car radios 
will indeed fit a J-car dash. The only 
trouble is that a skinny radio (the 
height of the front panel is about 2 
inches) would tend to wobble in a J- 
ear p s dashboard. Never fear — -al- 
ready, one manufacturer of bezels 
and other installation aids (Metra 
Electronics) is selling special brack- 
ets so you can perform your own J- 
car installations. 

Not that we suspect GM of any- 
thing, but we can't help wondering 
what odd dimensions the next model 
J ^radio will have. 

Clearly better 

We saw the new Matsushita (Pana- 
sonic) high-definition satellite TV 
system at the Chicago Consumer 
Electronics Show. It was the most 
dazzling television picture we had 
ever seen — as breathtaking as a 
well-developed 35- mm slide. 

The TV system is e superhiglvfre- 
quency broadcasting and receiving 
setup. The idea is to send satellite 
TV directly to the home via a rooftop 
dish— and to make TV signals on 
this system even hotter than those 
transmitted by cable. 

Well, they have succeeded — at 



• e - 


. * 


SHADOW UASK 


■HfcJ 


-Y# a \ 






On-screen palette 

For those of you whoVe e*er wondered how 
your color TV produces a rainbow ol hues, 
here's a slmplilbd explanation. The inside of 
the screen is costed wth ih.w pegmenis of 
phosphor — red, green ar *d blue. The three col^ 

or& ciuit&f i ogoiter m ptapflini-tfetf 6m or 



stripes. They are lighted by three electron 
beams focused through a shadowmaSJc; the 
beams paint Lha picture. Wlh ju&t three phos- 
phor colors. your screen mixes every oihar col- 
or-much Ike m electronic artist stmrfng a pal- 
fitia or painis. 



least in picture quality . A normal TV 
has about 12 megahertz (MHz) of 
video bandwidth, this new system 
features 80 MHz of width. The result 
ia greater clarity of colot, better 
brightness and an all-around liveli- 
er picture. And a a far as resolution— 
would you believe 1125 scan lines? 
The detail on the screen has never 
been approached before on a TV 
set. 

There's only one problem — this 
system is incompatible with existing 
TV standards. The question comes 
to mind: If this system of satellite 
broadcast takes hold, would a viewer 
need two TVs— one to watch high- 
resolution satellite TV, and the oth- 
er for cable and regular broadcast? 

But no matter how— or even if— 
this system is finally implemented, 
it wag an exciting experience to see 
how realistic and beautiful a TV pic- 
ture could be. 

Here and there 

Walking the aisles of the Chicago 
Consumer Electronics Show also re- 
vealed new devices in every field of 
electronics. 

Chess computers are now the 
rage, Mattel ia entering the fray 
with a beautiful liquid-crystal dis- 
play. A company called Scientific 
Systems showed an impressive line- 
up of new chess computers. And 
Fidelity was there with a new line of 
Chess Challengers that Look as for- 
midable as ever. Hopefully^ we can 
schedule another Tournament of 
the Chips soon. 



If you're a scanner hobbyist, you 
will love the new BMP 10/60 set from 
Fox, The unit can be used in the 
home or it can be attached to a bat- 
tery pack and taken out into the 
field. With 60 preprogrammed chan- 
nels that were especially selected for 
nationwide activity, it looks like a 
good buy for $3 56. 

One of the stars of the show (which 
we will be reviewing soon in depth) 
was Commodore** VIC 20 computer. 
It has color, sound and TV compati- 
bility, along with easy program- 
ming, for the astonishing price of 
1300- The unit is similar to the Com- 
modore PET computer in that it can 
use much of the same software. But 
its capabilities far exceed the PET'b 
as far as color and sound. Peripher- 
als, such as disc drives and a printer, 
are in the planning stage. 

if this little computer generates 
some software sup port— and we 
think it will — it should have great 
appeal for first-time buyers. It may 
very well end up as your first com- 
puter. PM 



by 

NEIL 

SHAPIRO 




Jr 
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A CUT ABOVE THE REST 




J1 >; H.v< 



OUTDOOR TOOLS 
ON SALE AT K MART 



* 167 “ 



Hom el new 



Super 2 16-Inch 
Chain Saw 



MO 96 



Stanley 



#8 Sledge 



#3 Splitting 



Wedge 



Tlmbtif! f not s ine sound ot roiling 
wintertime fuel bills, o sound you’ll hear 
when you cut your own firewood with 
uallty safe-priced outdoor tools ot 
mart. 

The traditional woodsman will 
recognize the quality of the True 
Temper Single Bit Axe. with itssofld 
hickory handle and forged steel 
head. He'll like the way the 3-pound 
Splitting Wedge and the Stanley 
8-pound Sledge complement 
each other In reducing big logs to 
a more manageable size. And If 
he’s the economical type he'll be 
Intrigued by Ihe potential of the 
6-pound Splitting Maul, o 
combination sledgehammer and 



The modem woodsman will (all far 
the Ham elite VI Super 2 Sixteen-inch 
Chain Sow complete with carrying 
case. Ms VI (three- point Vibration 
isolation) system reduces 
vibrations, enabling the user to 
maintain complete control. It 
features automatic oiling, a 
safety throttle Interlock 
control system, and 
Home! lie's exclusive 
SAFE-T-TIP to prevent 
kickback and to protect the 
saw tip. And it's big enough 
to handle any fob! 

Whether you’re a modern 
or a traditional woodsman, 



wintertime fuel bills today 
with quality outdoor tools on-, 
sale at aver 1.800 K mod 
stores across the U SA. 



Quality at a K mart price. Nice. 



The Saving Place 















CAR CLINIC 

SOIL! riONS 
FOR MECHANICAL 
HEADACHES 
BY 

MORT SCHULIZ 




Civic disturbance 

I'm confused. Whe7\ I it-as chopping 
for a small carl could tow behind 
motor home, the salesman at the Hon * 
ffo agency assured me the Civic with 
manual transmission would fill eA* 
bfif. / bought the car* 6ui the owner's 
manual states emphatically not to 
tow the front -wheel-drive Civic with 
its front wheels an the ground, except 
for short distances at slow speeds. 
The salesman and owner of the agen- 
cy say to disregard these instruc- 
tions* I don't know what to do. Please 
help.— Milton Weiss, A ugi f.stc, Ga, 

A spukta-mimfoi the technical set- 
vices department at American Hon- 
da Motor Co. say 3 nof to tow your 
Civic for long distances with front 
wheels on the ground. Doing so wilt 
put a strain on the manual transaxle 
(transmission and differential as- 
sembly). which could cause dam- 
uge. 

THere are several companies that 
make rigid V ihaped tow bars for 
towing the Honda Civic and other 
front- wheel -drive cars. You can get 
information about them by scanning 
ads in recreational-vehicle maga- 
zines, RY dealers can also offer 
advice* These tow bars keep the 
front wheels raised, so the car rolls 
on the rear wheels. There are no 
components in the rear which can be 
damaged. This is the only way you 
should tow the Civic and other front* 
wheel -drive cars. 

Quell gel 

/ fear the coming winter because of 
my 19SO Chevrolet diesel-engine 
pickup fnicfr. In subzero conditions 
(~HfF. or lower), the engine starts, 
run# three miles and stalls. I then 
have to get it teifled to a warm garage, 
where it sits for a few hour # before it 
will start again , 

The Chevy dealer cctn'f find any- 
thing wrong with the engine; / faith- 
fully use the specified fuels and built- 
in block heater; and Pvs been assured 
by the fuel dealer that the fuel he's 
I selling me is the required grade for 
cold weather. 

Everyone agrees that teiu teropcm- 
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(lire is causing fuel to gel in the fuel 
line’ — that this gel }s plugging the fuel 
jitter a^d cutting off fuel to the 
engine. But no one can tell me what to 
do about it- 

/ thought I had r he problem licked 
when I read in PM that 1981 GM die- 
sel-engine vehicles are being 
equipped with fuel-line heaters to 
warm fuel and prevent gelling* I 
asked a GM zone representative if I 
could have this heater installed in my 
truck . He said tio^that heaters are 
7iot being supplied for older GM vehi- 
cles. 

Wtuzi other course of action can / 
take, other than putting this new 
truck on blocks for the winter ? — 
Michael S. Pander, Mansfield Cen- 
ter, Conn. 

The CM rep is wrong* According to 
a spokesman at the GM Service 
Research Center in Warren. Mich., 
the fuel-lino heater is available for 
p re-1981 diesel-equtpped CM pick- 
ups and passenger cars which arc 
experiencing fuel gelling in cold 
weather. 

The pari number to use in order- 
ing the heater for your truck is 
22511639. The part number for the 
passenger-car heater is 22511636. 
Both heaters are the same. Only the 
routing of the electrical feed wire 
differs. 



Diesel fuel 101 

1 recently purchased a used 1977 
Volkswagen Rabbit diesel. I Vs the 
first diesel Pve ever owned. Since the 
owner's manual is missing, I don't 
have information about u-Aaf to feed 
my Rabbit , arid 1 can use a short, 
tmderdlandabte course in diesel fuel 
technology. Is this request general 
and interested enough to loarranf a 
response in your column f — Albert 
Dutcher, St r Paul, Minn + 

Yes it is* especially since I*ve 
received requests for the same infor- 
mation from many other readers- So 
here^s your short course. Are you lis- 
tening, class? 

Diesel fuel is commonly available 
in two grades: No. I and No. 2, No. 1 
grade is generally regarded as 
winter fuel and No, 2 grade as sum- 
mer fuel, because at about KtFF, No. 

2 diesel fuel begins forming wax 
crystals (or gel). No. 1 diesel fuel, 
which has a lower viscosity, doesn't. 
Wax (or gel) can clog the fuel filter 
and stop the engine dead in its 
tracks (see Mr. Pander’s problem, 
left). 

However« using No* 1 in winter 
and No. 2 in summer isn't as simple 
a* it Bounds. For example, Volks- 
wagen recommends that you not use 
No. 1 diesel fuel in your p 77 Rabbit — 
that you use No, 2 diesel fuel all the 
time. No, 2 diesel fuel has certain 
lubricating qualities not possessed 
by No. 1 grade. This lubrication is 
needed to keep the fuel-injection 
pump working. The pump has no 
source onubrieation other than the 
diesel fuel. Forced to run on No. 1 
grade fuel, it may be damaged. 

So what do you do when the tem- 
perature falls below 20 Q F? You use a 
winterized No. 2 grade fuel* which 
has additives that help forestall 
waxing down to about -10*F. Any 
fuel dealer should be willing to tell 
you whether his fuel tanks contain 
fPtetsse lurn to page 50J 



Refreshing shower 

While a Lawn soaker Less is good for t be greenery 
around your house. It also can serve another 
purpose— fo help nsi&rd ihe spread oP 
auto-body rusf Mila after mile, winter 
and summer, underside body pahs 
are subjected io road sans, oil. 
send end dirt IhaL cert begin (o e ai 
ar metal. * 

In order jo help reduce the accu- 
mulation, ley qui the soaker hose, 
turn cm water and drive your car 
back and forth over the hose a few 
limes. Water shooting upward will 
rinse away much at the junk that has 
been building up on the undercarriage ol 
your ear. 






BIG SAVINGS ! . . . 

Do-it-Yourself Siding 



Here ere actual comments 
from our satisfied 




s coupon 

643-9904. 



customers and dealers: 

Arttf fi p/foe (to te-iida my boms} of f 5,000 
. I did ff for Jf.HWL M 

J.E— Alabama 

■’My wife helped *no apply tfw oititog and faynd 
It easy Ip do". 

O.S ~Nuw Vert 

"A mkJioTO fftflw 

flan or g vmyr an# she was « 

^tossed WJtfr Pie resu/m fftflf jhe jmrrwcrfefe^ 
ordered a Homa-Kjt for her house .. .t want to 
Ifton* Atumirium foetus Toes fat saving me a total 
mbftoy ■suitf Jar If i-c If prETdr *&5f b&Kf to 
to launch a new GustoeM” 

F.L,— Coflnec&cul 
"Thinks to your fine Service I hive nottWng bu'i 
Satisfied And happy customers. Ypur ability and 
accuracy in anhapsting the accessories 
needed with aacn Wt *www tsMs to maze jtw 
. . keep up tfra good work Fl 

C,M — Ceufomia 
f-flsy to appty. / bad a bid from a local atdtng 
company that was over $2,000 higher then the 
CMf O* yout ftwrw-JGT " 

AH — 1 Tennessee 

The original Jetton from which Ihtee wm- 
manta if* toN*n anon Til* and available lor 
Impaction at /Uumlnum Industries H cum Of- 
flw- 



rt's tru*. Thanhs to Aluminum Industries of Arkansas (America's largest Mall 
Order Siding Company), you can save thousand! of dollar* on re-siding your 
home . . . and than earn thousand* more as a siding dealer. 

How does It worfc? 

If you own a home which is suitable tor Ihe 
Application of siding, you just apply one of our 
Home Kits to your home. 

What Is a Home Kit? 

A Home Kit is a complete hit of aluminum, steel 
or vinyl siding for covering a frame home. It 
Induces all Siding panels. Window trim, door 
Mm and pro-formed comer mouldings— even 
all the lools and nails you need. Kit* are avail- 
able m 2£ colors and 14 different sizes. 

How hard la It to do the Job? 

Not hard at alt. Wrth our super-easy-to-follow 
instructions. if you can drive a nai I and cut on a 
straight line you can't miss. 

How much will I raally save? 

You'll be buying your home kit for about Vs 
Mow the national average of applied siding 
costs (about £2.000.00 loss). And your kit 
also includes all tools and accessories. 

Can I buy my flm Home Kit on lima? 

01 course. As a matter of fad. most of cur 
dealers buy teetr first Home Kit on either an 
FhA Home Improvement Loan Plan, or our 
own interest-free, carrying 
charge - tree, $7.00 a week plan 

Exactly what do I haw to M 
do to become « dealer? HmU 

All you have to do is apply one 
of our Home Kits to your own 
home. There are no OEh&r 
fees, charges or require- 
ments And once your 
Inends and neighbors see 
how beautiful your homo looks and find Cut 



you did it yourself . . . you'll have customers 
wailing in line.. Especially when they find out 
how much you can save ibam and Thai they'll 
never have to paini again 

How much money can 1 make? 

You can make up to $1 ,000 00 per order, even 
more if you apply kite 'or your customers. You 
can work part-time or full-time.. (Most of our 
dealer* work part-time, using their Home Kal 
sales to supplement their regular income-.) 

How do I gat started? 

If your home is suitable foe the application of 
siding, just mail this coupon, or cal I us Edl-foee 
at T-SmKW' 99(M. ff we have an opening in 
your counly for a part-lime or fuMme dealer , 
well contact you 

That's all there la to li. Remember, mare are 
abfoiuiei y no charge* or fm fur • dealer- 
ship. All you hove to do fa purchase and 
Install your Ural Horae Kit, 



Aluminum Industries Of Arkansas 

Oefrt. P*l-S ) . 3» PhSipe R 0*J, North Links Rggk, Afl 721 1 7 
Sounds interesting, please send mono information. 
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fCew bffuatf frtyn 

No* 1 K Nop 2 or the winterised No* 2 
version. 

The inevitable question, is: What 
do you do if you have to use winter- 
ized No. 2 and the temperature falls 
below -IDT.k turning fuel waxy? 
Many Rabbit owners l know add ker- 
osene to winterised No. 2 diesel fuel 
in a proportion of about SO percent 
Nop 2 to 20 percent kerosene. They 
have experienced good results; that 
i»K no waxing and no fuel-ipjection- 
pump failure, 

A final lesson in this short course 
has to do with the term "cetane rat- 
ing." It is to diesel fuel what octane 
rating is to gasoline. 

Diesel fuel is refined to give fast 
spontaneous combustion^ Gasoline, 
on the other hand, is refined to resist 
fast spontaneous combustion. If gas- 
oline burns too quickly, the engine 
will detonate and ping. The pinging 
noise is caused by the vibration of 
engine parts during detonation. 

The rate of diesel fuel com bust ton 
is measured in terms of cetane num- 
bers. Cetane is a fast-burning labo- 
ratory test fuel which is used as a 
standard for making comparisons 
between it and diesel fuel blends. A 



diesel fuel having a cetane rating of 
100 means the diesel fuel bums very 
quickly. 

Cetane rating is the reverse of 
octane rating. An octane rating of 
100 signifies a very slow-burning 
gasoline. The lower gasoline is rated 
on the octane scab (95, 92, 82, 87 and 
so forth)* the faster it bums. 

VW recommends that you feed 
your 77 Rabbit No. 2 diesel fuel 
(winterized Non 2 in cold weather) 
having a cetane rating of 4B. Class 
dismissed. 

No refund 

This is regarding the item in your 
service tips of the January t$8j( Car 



Clinic (page 50) referring to the war- 
ranty extension by Chrysler Corp m 
You say Chrysler mil pay for parts 
and labor to correct problems with 
1976-S0 Omni and Horizon front- 
wheel bearings, automatic transar- 
les . distributors and oil pumps up to 
24 months or miles following 

purchase of ike ear ww. This is a 
doubling of the time expressed in the 
written warranty . 

Before reading this tip, 1 had to 
have the Hall distributor sensor and 
rotor replaced in my 1980 Omni at 
12^00 miles, and I paid the dealer for 
the job . 

After reading the tip H / called the 
dealer {and four other dealers to seek 




Walking and squawking 



A clicking or grinding noise coming horn ihe wheels, 
especially when the car is making lums, could signal a 
defective wheel bearing. However, before you go to the 
trouble of pulling wheels to gel at ihe bearings, remove 
an (our wheel covets, lay the covets upside down so 
their rei&ining labs are sticking up Them using pliers, 
bend Ihe tabs out to make a tighter Pit between 
the wheels end covers. Use a rubber mallet to 
seat covers Irmly on the wheals. If she click or 
grind is no Fonger present It means one or 

mofe of the covers bed been "walking as it's 
called. 




Elmer's 

Carpenter's Wood Glue 
How the pros make it 



look easy. 



iri|lD riMy. 



Even do ■ il ■ you refers ca n do it like 
pros with Elmers 1 Carpenters Wtx>dGiue 
Ils specially made to penetrate both 
hard and soft woods. grabs instantly, yet 
you can si ill realign ihe pm before it sots 
Alter drying. Ft forms a heat and water 
resistant bond trials stronger tharuhe 
wood irseif 

Elmers Carpenter $ Wood Glue is 
ateo sa ndabte pa i matte and resists ni lo 
gumming. What's more. Us solvent-free 
non toxic" formula quickly washes oit 
hands and wood wuh water 

Now what could be easier than That? 

For plans of the Elmer's Dollhouse, ptease send $2.00 rn check 
or money order [no cash or stamps} to Brows 

_ Dollhouse P.Q. Box 157 

■py Httttard, OH 43026 Allow ip| V 

up to 6 weeks for del^ery 
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% Elmer's. When remits count. 







Grenadiers reward 
lhe choosy smoke 



Grenadiers 



inf cnoosy smoKCJ 
every way _/ y 
t ean good looksX^ 
Rich aroma V 1 

Satisfying taste 
A r>l«nti Lii five / 
imported atid 
domestic fobacrijc 
in light or dark 
ualuidi wrapper 

flavor- sea led in our 

Fieyi Lot pack. 



BC GRENADIERS-THE 



verification f requesting a refund . He 
and the four other dealers said that 
after 12,000 mi lee or 12 months, the 
responsibility for repairing the ear 
was WAo forgot to tell these 

dealers that they were supposed to 
extend the warranty? — Fred Reifn- 
ers t Wharton, NJ . 

1 did, and I apologize for causing 
you and others an inconvenience. 
The extended warranty does not 
apply to L9EG models— just to 19TB 
and 1979. 

Pedal pushers 

The accelerator pedal of my 1976 
Ford LTD (351- cudn, engine} friuri# 
when the pedal is pressed about half- 
way. 1 must then exert extra pressure 
to get the pedal past that spot. 1 took 
the car back to the used-car dealer , 
and his mechanic told me he had to 
clean varnish off the metering-rod 
cam. 

Everything worked fine for a cou- 
ple of weeks. Now:, the bind is back, A 
(ndy at work told me she has the same 
pi*oblem with a SSl-eu.-in. engine in a 
1&7T Ford. Surely , there must be 
some significance in this . — flevcrrt 
IV. Bateman, Manchester, Mich. 

There is, and also in the fact that 
there are several Ford service bulle* 
tins which apply. The trouble afflicts 



1976 and 1977 Ford, Lincoln and 
Mercury models equipped with the 
35 1M and 400-cu,-in. engine, except 
the 1977 4O0-cu.-in. California en- 
gine. 

Ford describes the problem as “a 
binding condition between the high- 
speed bleed metering-rod yoke lift 
rod and the high-speed bleed cam 
(actuator), located between the 
throttle shaft assembly on the car- 
buretor 51 — which ic just a confusing 
way of saying: Replace the high- 
speed cam in the carburetor with o 
new cam. The part number of the 
new cam is D7A3I-9A965-A. 

But there's more to this story - 
Installing the new cam without fol- 
lowing the explicit installation 
instructions in Article 1773-Sl, Ser- 
vice Bulletin 137 (6/24/77), will re- 
lieve the condition temporarily, but 
the binding will soon return. If I 
were you, therefore, 1 would have a 
Ford dealer who has access to ser- 
vice bulletins do this job. 



GOT A PROBLEM WITH FOUR CAR? 

Just ask Mon about it SOnC your question to tha Cor 
Came, PoQuPtt Machfxct, 224 wait 57m St., Saw 
York, S. Y i 0019 . WMe fetters cannot ba answered 
,i nzfiwdv&tlY, problems that ere of genarat f nicest wfti 
lira pu&tsheti in the cotumr 



SERVICE TIPS 

■ You may find lhat you can't gel ai lhe dia- 
Ifibulor hold-down mil of the 1982 Cadillac 
Cimarron, Chevrolet Cevalw and Ponhac 
J2000 with your old dislrlbulor wrench. The 
power-brake booster and air hoses may be in 
the way. if you can't loosen the hold-down mil. 
you won't be able fig lime the Ignition or remove 
the distributor lor repair. A distributor wrench 
trial is shaped so do the job carries part Mg. 
J29S2S lie available from Kent Moore Tools, 
29784 Lima Mack. Roseville, Mich, 48066 for 
£17.25. 

■ Don t accept a spa*k knock as normal if, 
after making the usual adjustments in your 
I9®t Chrysler Cofp car or pickup buck, you 
can't gel rid of u Chrysler Informs us lhai a 
spark knock with the engine warmed up lo nor- 
mal operating temperature is probably caused 
by a malfunction in the fuel-control computer 
(0? feedback) circuit. Specifically, the G* (oiy- 
gen) senso r may be daiecbve, or a wire or con- 
nection between the sensor and computer may 
have a short, Have the dealer check i| out 
according * 0 service bulletin 00-05-81 . 

■ Ford announces trial rough engine idling 
with 1979-00 five- liter (302-cu -in ) engines 
may be caused by defective camshafts. Alter 
checking tha obvious reasons for rough idfe, as 
outlined In article 152 of Matorc/aft Service 
Bulletin 1 1 , remove me valve cover and loosen 
and refbghfen each rocker-arm futcrtim boll, 
one at a time. If engine idling improves as one 
of I he belts is toosenad, Ford says the cam- 
shaft is faulty and should be replaced M 

SEPTEMBER 1961 51 




EFFECTIVE 

ANTI-FRICTION 

FIGHTER 

LUBRIPLATE 
#105 MOTOR 
ASSEMBLY 
GREASE. 

Si arl i n£ up ^ newlv tsEuiH engine can uruJo all your 
riirLS wOfk uNtiSS you *1 pin petty A cQalirlg nl 

Lyfcrip^ale Mo ib6 lUrto* Aastwribly Grea^&n rru‘ 
^nqiRe bearings. cylinder w.^i I v. pistons, rings an j 
j-lhcyr nmv-rp pnrV, •A'lll ijroyiflr- mnlanl li.hr ration 

Wore s^io moloi o/i ftaa circulated n prolC'Cls; again gS 

r-CiJ^ing. ^coring motion hen I -jrnd wear 

LuHfipiale No tub Motor Aasemory Grease has L-een 
used bv professionai quality wr builders <g» ove? 

rears II you ■ , h!aj-i J gasoline ur Jiesel 4iflg^ni3 5 
dtfihir j Lubripiato no Motor Assembly Grease by 

n,ime and number 

LUBRIPLATE ^[[X 
AUTOMOTIVE 

lubricants annr- 5 ) 



h’ff fi film \f rtt tif\ ri^rjf rhf ftift *f{ ttitli ' 






LUHfttPLfln 0IMI5IDN * SKfc DR 1 i-E :: : REF ", r, . IT Vp.v, . 

ne^a^h. * j enrrt, 1 tol£DO. &nro t&as 



wBRIPLffiE 
MO. 10E 

'•loroR 4$stw#i' 

Greasel 



. i W* F 



,j ijs fura 

^ppH 



RJB-1 iWMfc 



€TWfl3 

TOOZ 



New and improved. 



ft Scnolfs Aittete’s f«i 



ProduciSi now contain 



clinically proven, doctor 



fecommendefl Tolnaftato 



for ireatmeni and pfG' 



vemion of aiMete T s fool 



. 



■tf tfrPrt 



!*h,W 



Athletes 

Foot 

Spray LKH^ 



Athlete's Athlete’s 
Foot ; . Foot 
Powder 5or ‘V 



DrSchoIfe 









j 

rJ ^Sair 



^■'^Nrs R£| N FcC' tf 






SfootGeJ 



fleati and roll 




42 Main St, Lynchburg. IN 37352 



JACK DANIEL'S 
FIELD TESTER SHIRT 




These are just like Hie shirts old Wallace 
Beery used to wear. Of course, my shirts 
have the added feature of a "Jack Daniel's 
Old fio 7 Field Tester" in brown on I he 
chest. Made of 50% cotton and ihe rest 
polyester, so they wash easy and keep Itteir 
shape. Natural cotton color. Order by swe- 
lls. S, M. L. XL My S15.0C price includes 
delivery. 

Send thttK, monej flafll-r Of IH-l AfTlCPfaCtEl Ee^retl, 
VlEJ Cf Mfr&ltr Cjltf. ilHtudriil ad rum for* and 
tiRtialyri. (Add sakslaji lar \H d&iivery j 
For J ealCh L*UlGg lull at bid rnnn^ir?T likens and 
Q-in^l ircm-jiibll^ 5fn-d J] CUD Ift Shf 

addl-ftS-S Tfilrphtiri* tL5'7^-7E?4 




COLOR CATALOG 




Build Your Own 
Grandfather Clock 
Prices Starting Under 

s 255 

{including movement 

end dial) 

■ Do-it-yourselt case 
kit. parts pre-cut 

• Finished docks 

■ Solid 3/4" hard' 
woods: black 
walnut. Cherry, oak 

■ Heirloom quality 

• Factory direct prices 

■ Solid brass West 
German chiming 
movements 

• Money back 
guarantee 

• Prompt shipment 

WAStEHCAflD md 

VISA ACCEPTED 




EMPEROR* 

CLOCK COMPANY 

WGRLC5 LARGEST M ANUF ACT UH-EP 
Of QRA^DFATHEP CLOCKS 
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Body service and 

maintenance of GM's J-cars 
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thunk hinges 



CLDSE TOLERANCES 
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NO SOLDER 
WELDS 
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WINDOW 

MOLDING 



sutthP Liable 
weather 

STRIPPING 
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by Paul Weissier 



N et build* It's a term you'll bo 
hearing a lot in the years to 
come, as Detroit tries to build cars 
that overcome its past failures in fit 
and finish of the body* General 
Motors' new J-cara are the first 
American cars to get a big dose of 
the "net build" treatment- 
Net build is a process which 
ensures that parts, most notably 
doors, hoods and trunk lids, 
shouldn’t need adjustment after 



original assembly at the factory, By 
employing various new production 
techniques, parts are made with 
such tight tolerances that all an 
assembly-line worker has to do is 
bolt them together and they r re in 
perfect alignment. And they 11 stay 
that way for the life of the ear, savs 
GM. 

You can’t believe it? Poor fits and 
finish are a matter of record for 
Detroit autom akers and only recent- 



ly, due to foreign competition, has 
that area become so important. 

Much of the bolt tightening, in 
fact r is done automatically . Inspec- 
tors on the line just recherk torque 
on critical fasteners manually. 

The whole system, down to a 
deluxe paint job. looks great on 
paper and, it is hoped, will result in 
cars that you’re not ashamed to 
drive out of the showroom, But what 
happens down the road, when the 



LOW EFFORT, 
OCX) ft CLOSING 
MECHANIC 



: 



NO— GREASE DOOR HINGES 

New a&ietnbly techniques and ClO&i r 
toieraroe^ are being used lo Improve 
the fit and finish of .hears. These new 
system* require new way a of tackling 
old problem*. In some ceeea^ this 
meene adjusting component* that 
were designed to be non adjustable. 
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FI rat Bt«p in removal 
of the headliner Is to 
lafca oft grab handles 
Thaw ere taatanad by 
PHIlipa-hud screws 
wtiJch are covered by 
plastic Inserts, Snap 
out the Inserts and 
take out the Kre*t, 











Sun vlao r* are taken 
off next. Brackets for 
tha visors go through 
the haidlJntr, and the 
complete assembly la 
hed In place 
screws. You'll need 
Tone-head scrowcfrii 
tr to remove them. 



mpl to ovoid cuts and other physical 
damage. so don't lube it with*ilieono 

spray. 

Another contributor to low door* 
closing effort is the lubricant on the 
latch. If you look quickly, you won't 
even notice the tube and may be 
tempted to smear on a thick coat of 
grease, as you'll find on most cars 
today, Don't. Grease is used to pro- 
tect the door latch as the car goes 
through the paint shop. On the J-car f 
the latch is installed after the car is 
painted, so only a thin film of grease 
is needed. If you fir.d the latch dry, 
spray with silicon e lubricant or ap- 
ply a thin film of multipurpose,, 
water-resistant grease. 

Door alignment is one of those net- 
build items— almost. One half of the 
hinge is welded to the door and the 
other half is bolted to a plate welded 
to the body. The door striker i& 
bolted in place. 

If the body is damaged and the 
door doesn't Line upto your satisfac- 
tion, unbolt it from the body and 
enlarge the holes in the hinge with a 
file to provide a range of adjust- 
ment,. If the bolt threads into a hinge 
hole from the inside of the car, you 
will have to secure it with a nut. 

Here's how to remove a door and 
the hinge parts: 

1. Remove the Inner door trim panel 
and water-deflector sheet. Next, dis- 
connect the wiring harness from the 
parts in the door, pull the rubber 
harness housing from the door, and 
then pull out the harness. 

2. Protect the area above the lower 
hinge, on both door and body pillars. 



car is in a fender- 
hondor. or if r playful 

child runs a sharp toy 
along the headliner? 

Body service on the new J-cars. 
whether routine maintenance or re- 
pair, is different in many ways from 
older, mure conventional cars with 
which you may be more familiar. 
Here are the differences, and what 
they mean when you have to per* 
form services in which body parts 
are involved. 



At the doors 

Because you spend much time 
very close to, or operating* a car 
door, the J-car doors have special 
engineering. You should notice im- 
mediately the extremely low door- 
dosing effort —just a light push and 
the door thunks closed. It takes only 
6.5 pounds of effort to close the door. 
Most cars take over 15 pounds. 

A major reason for the low effort is 
an extremely soft weatherstrip (also 
used at the trunk). This weather- 
strip is hollow, so although it has 
plenty qf sealing surface, it doesn't 
imBP Tmij-Vi resistance. 

n>k closely, you'll see pi ri- 
le weatherstrip. These are 
breather holes; not a sign of deterio- 
ration that should be "patched 14 
with a clear sealer. If you make the 
mistake of sealing them, the door- 
closing effort will rise. 

If the weatherstrip ever needs 
re placement, get the same type, or 
you'll find the door-closing effort 
will be much greater. There T s no way 
to “preserve* ' this weatherstrip, ex- 
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with a email screwdriver. 

Use a suitable tape, preferably a 
body tape with cloth hacking., 

3 Remove the door hinge spring. 
There's a special GM tool (No, J- 
2HS25) to compress the spring* but 
you may find it easier to use an inex- 
pensive spring compressor (Mo + 
21&00) by Stock Manufactur- 

ing Co,. 1319 West Stewart St-. Day- 
ton. Ohio 45408, and sold by auto- 
parts jobbers specializing in body 
service tools, (You can remove the 
spring with a screwdriver. However, 
it is not light and getting it back in 
without a tool is very difficulty 

The Stock tool works somewhat 
like a strut coil spring compressor, 
and also works on the X-car hinge 
spring. If you insist on trying to do 
the job with a screwdriver, wrap the 
spring with a small cloth to reduce 
the chance of its flying off and hit- 
ting you. Then insert a long* flat- 
blade screwdriver under the link 
that holds the door open, under the 
link pivot and over the top of the 
spring. 

4. Hold the cloth- wrapped spring 
and lift me screwdriver io get the 
spring off. (Don't push against the 
link that holds the door open.) 

5. Now take put the clip that holds 
the hinge pin. Don't just digit out, or 
you 'll ruin it and have to scout 
around for a replacement- 

With two small screwdrivers! 
spread the clip just enough to get it 
out of its recess and toward the 
pointed end of the hinge pin. If it 
doesn't just fall off the pin, slip it 
off. 

6. Have a helper support the door at 
the rear while you take out the lower 
hinge pin. Tap with a soft-head ham- 
mer on the pin and pull on its head 
with locking pliers. Put a thin bolt in 
the lower hinge to hold the door, 
then remove the upper hinge pin. 




To release The molding, unbolt the a«*t-b*n 
brocket by undoing the Tone bolt After the 
)ob H retighten the bolt securely. 



Refit the clips to the pins. When you 
put the door back on, ins-tall the 
upper hinge pin first (pointed end 
up}. Keep a thin bolt in the lower 
hinge in hold the dnnr„ 

Install the lower hinge pin, point- 
ed end down* with the door in the 
wide-open position, and using the 
soft-head hammer anti locking pli- 
ers. Tap hinge pins home with a drift 
and ball-pccn hammer. 

Install the compressed door 
spring, remove protective tape and 
refit the door-lock harness and hous- 
ing, inner panel and water deflec- 
tor, 

Jf you want to remove the body 
side hinge strap, such as for hole 
enlargement to permit adjustment! 
do it with the door off. Scribe the out- 
line of the strap on the pillar before 
removal, so you have a reference for 
re Installation, 

To get off the straps, you must 
take out bolts, one installed from the 
passenger compartment. For access 
to upper strap bolts, remove the low- 
er acoustical panel and turn the fuse 
box down on the left side; on the 
right side, remove the glove box. To 
get the lower ones* remove the 
shroud trim panel on either side: in 
addition, take off an acoustical 
patch on the right side. If you ever 
have to replace the door's hinge 
strap, scribe its location on the door 
pillar, and drill a pilot hole complete- 
ly through the center of the welds. 
Then drill out the welds with a Va- 
inch bit, going in only far enough so 
the strap will come off. 

There are tapped anchor plates 
(that go on the inside of the door) to 
hold the new hinge strap. GM warns 
against using just nuts and bolts, 
which it says will not be enough to 
maintain the structural integrity of 
the hinge system. 




r V However, there still is some 
- f fore-aft slotting in the hinges 
/[ and the front rubber stops 

J remain adjustable (turn 

/ them up or down to align hood 
with fenders if necessary). 

Headliner 

The J-car uses a molded headliner* 
as on many other GM late models. 
The one on the J. however, is super- 
easy to replace or to remove so you 
can drill holes in the roof for a lug- 
gage rack installation, for example. 
Here's how it r s done on the four-door 
sedan: 

1. Remove sun visors with a screw- 
driver. Takeout the lens and remove 
dome-lamp frame (held by speed 
nuts; pry them down and off* If 
you're careful, you may be able to 
reuse them}. 

2 . Take oft the grab handles, which 
are held by bolts. The bolts are hid- 
den by trim pieces^ so pry off the 
trim with a thin rod. awl or screw- 
driver for access. 

2. Take out the seat-bell bracket in 
the center pillar. It’s held by a female 
Torx-head bolt, so have a set of Torx 
sockets handy, 

4. Remove the screws that hold the 
plastic trim moldings around the pe- 
rimeter of the headliner, down the left 



The mold ing be In on* place end cannot lake 
much flexing. Be careful not to crack H 
when taking It out oi the cer. 



If the striker seems to need 
adjustment, remove it and look for a 
conical washer underneath. If you 
discard this washer for a flat one, 
you'll pick un inch of adjustment. 
If the factory needed the adjust- 
ment, you may not find the conical 
washer on your car. 

The hood also has a net-build fea- 
ture — no side- to- side adjustment. 



Body tool (above, left) Is good to have lor removing the hud Linar anap (above, right) from 
the roof. It you donT hire it, you can get by with two puny knives wedged on both aide# of 
the anap. When removing the headliner (below), be careful not to lei tt crack as It hanga 
loose from the root * If possible* have a helper support it for you. 







Uni Ik* the eyvtecn uwd In prevkHic yari, 
the hudllght'be^ij uwn art removed 
from the engine tide of the front grille. 



and right eld* center pillar* and at 
each tide of the wind eh laid. Lower 
the trim molding and the headliner 
is open all around. 

Now all you have to do is disen- 
gage three plastic pins, the type 
used to hold inner door panels with 
one pin in front and two back- A spe- 
cial pry tool make* it eaay to free the 
plastic pins from their retainers in 
the roof; you can make this tool by 
grinding a U-alot in the end of a put- 
ty knife. Or you can slip in two putty 
knives,, one on each side of a pin, and 
pry it free. 

The molded headliner is flexible, 
so it can be bent slightly to get it out 
of the car. However, don't just fold it 
over and push it out, or you probably 
will break it. 

The headliner can be repaired out- 
side of the car, by gluing on a new 
cover to the old foundation, using 
vinyl trim adhesive. 

Dry trunk 

Water in the trunk, the result of 
poor sealing, is an old story on new 
cars. The owner keeps bringing back 
the car and the shop looks for more 
places to apply sealer. On the new 
J-rar, the approach was to make as 
few holes as possible* a? small as pos- 
sible, and seal them very positively. 
As a result, there are new proce- 
dures. Taitlight bulbs, for example, 
don*t come out from the trunk- 
Instead, remove two screws (Tone 
head) that hold the lens at the top, 
and let the lens flip down for 
access. 

When you do this, you'll notice 
there is no big hole or holes in the 
rear sheet metal. The wiring goes 
through one small hole, sealed by a 
tight-fitting grommet. 

If you have a wiring problem, lift 
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After taking out tha 
Inald* screw*, pull 
IwlItgM bezel for- 
ward (top). Tallllght 
auembly (right) I* 
nipped down on hinge 
after removal of two 
acrtwi. This ayatem 
prevent* water from 
entering the trunk. 



the plastic retainers in the trunk, 
and push out the grommet. Work the 
wiring out of the grommet. 

Headlamp moldings on the Chev- 
rolet Cavalier version of the J are 
held by hidden screws. Raise the 
hood and you'll find them at each 
side at locations chosen to protect 
the sere we from rusting, and im- 
prove appearance if they do rust. 

Body mold logs 

Most J-car body exterior moldings 
are glued in place or, if not, are held 
by externally mounted clips. There 
is none with the familiar built-in 
spring dip that goes through a hole 
in the body* Getting rid of the raw 
edges the body holes would produce 
helps eliminate the rust-out com- 
mon around body moIdmgSn 

While you can reattach a loose- 
glued molding with epoxy, easier-to- 
handk adhesives are made specifi- 
cally for body emblems and moldings 
(sold in toothpaste-type tubes). 

Fluidic washer 

The J-cars have a fluidic wind- 
shield-washer nozzle* a plastic part 
with specially shaped internal pas- 
sages (no moving parts) that use 
water pressure from the washer 
pump to create an oscillating stream 
covering the windshield with what 
appears to be a spray. 

Nozzles can't be cleaned with a 
needle; if one becomes clogged, it 
must be replaced. 

A correct nozzle should coat the 



windshield from a line about 6 
inches from the top to just above the 
lower edge. If it's off, you can make 
an up-down adjustment on a front 
nozzle with a wedge-type shim from 
a dealer. Place it under the nozzle 
one way and it raises the pattern 3*. 
In stall it the opposite way and it 
lowers the pattern 3*\ There's noth- 
ing to bend. 

Detroit's new effort in the fit-nnd- 
finish department is just starting, 
and you can look forward to new 
techniques^ However, neatness 
counts, particularly when people are 
looking in a showroom. The Japa- 
nese proved that, and Detroit knows 
it has to match them, VH 

Door-hinge tyatem la a completely new 
approach tar QIA. th* hinge helve* in 
welded a* well *a bolted, end provkte Ittll* 
opportunity for making adjustment*. 





Everybody^ making money 
selling microcomputers. 
Somebody? going to make money 

servicing them. 

New NRJ Home-Study Course Shows You How to Make Money Servicing, Repairing, 
and PtopMining PtrsonaJ and Small Business Computers 




Seems ILke -every time you Turnaround, s>me^ 
body mm along wilii a new computer for heme or 
business use. And whaE's made tt all pasuhie is the 
amazing microprocessor, the liny tittle chip thas s 
a commute r in itwlF 

Using ilus new technology, the industry 
is offering Compact, aJTonLtbk computers 
thtf handle thing* ill* payrolls, belli ng, ^ 
inventory, and other fohs far businesses of 
entry sia. ..perform household Junctions 
including budgeting, envltonmttrUJ sys- 
tems conlroL, indexing recipes. And thousands I 
of hobbyists are already owners, esperirtieiri- 
ingand deretoping their own programs 1 

Growing Demand 
for Computer Technic Laos 
This is only one of the growth jactore influenc- 
ing the increasing Of^rTumlirt for qualified com- 
puter technicians Tm U S. Depirtmeni of Labor 
pro|erts over 100% increase in fob opening for the 
decade throng E£BS. Most of them new jobs created 
by the expanding world of the computer 
Learn a t Home 
in Your Spare Time 
.SRI can ircun yogi forihaescLtuig, rewarding 
held. Train you al home to service not only mi- 
crocomputers, but word processors and data termi 
tiib, too. TYain you at your convenience, with dearly 
written "blte-sne” lessons lhal wu do evenings or 
weekends, withoul gping to classes cr -quitting your 
prtSflU pb. 

Your training is bui lt around ihe iatesi model 
of the wwkb most popular computer. U's the airaz 
InfTRSW™ McxJH III, with capabilities and 
features to perform a host of personal and bust' 
new function*. No other small computer he 
so much software milahle for iL no other is used 
and relied on by » many people And it's yours 
to keep tor betwial or business use 



You get plenty * ^ 
of practical experience J/ 

I'smgtiw NRI Dlscmery ^ * 

Lah* then also comes as pan 
of your course , you bjii Id ard study cireui ts ranging 
from the amplest 10 the most advanced. Vo u analyze 
and Eroubjffihoot using ihe professional Beckman 
LCD digital m alflmetff you keep to mt Eater m y™t 
wortt Then you uw the lab and meter to actually 
access the l netttor of your computer bui Id special 
circuit and wihr progjami to control them. You 
■ see 1 ' your computer at work and demonstrate its 
power 

Become the 

Complete Computer Person 

You' re also Trained jz writing and debugging 
b«h BASIC and advanced machine language pro- 
grams. .gain h&ndMin npeHnce to me operation 
and applialion of oompUECTs to 

■ J business and personal jobs. You're 

[rained to become the fa I ly 
rounded, new breed of technician 



wfto Un interface with Ik operational, program- 
ming, and service facris of traUy^ computer*. You 're 
ready iq LaJ« jw place In (he newdeoronJc age 

Other Opportunities 

NR1 Jsit been giving amkiiiouj people new 
electronic jldlts jlnm 1914 Uxtay* offering} also 
Include TV/Audio/YideO Systems servicing with 
naming on our exclusive computer-programmable 
25“ diagonal color TV ..Communications Elec- 
tronics for servicing and insaffing microwave,, 
broaden , C&, rada t. etc and other state-of-the- 
art courts 

Free Catalog. ..Mail Card 
No Salesman Will Call 

Send the postage-pato card for our 100 page 
ottlog showing it I course with equipment and 
complete lesson plans. There'*- no obligation. other 
than E0 yourself See how NKI can help you grew 
with the moti eadflng and important new field of 
she BO's. If card has been removed, please write to us 



CTRH-S& is a Iradmirk 
of the Ri*d» Shack 
division of taodj C«p.) 



HI II I Ml SCROOP 

I McGraw-Hill Continuing 
VTlT^I Education Gerter 
3939 Wtaffista Are 

I ■ 1 1 ^ Mn ^ &ri ' J,c m}6 

Wll yi>c tomorrow. 
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Tbit converted Ftlrmoffl It on* o* the many alternats-fuel vehicles that Ford It testing . 




The fuel lank that holdi liquid methane la fitted snugly into iht trunk of the Fairmont. 



Lighter, sleeker 'Vett* for r B3 

Weighing about 600 pounds less than 
the current model, the 1383 Corvette 
is expected to be powered by a throt- 
tie- body -injected (TBI) 5.0*1 iter V8. 
Chevy's zippy 2.8-iiter 60 Q (X-car) V6 r 
which is being adapted to fore-aft 
mounting for the rear-drive '82 Ca- 
msroj'Firebird, is a likely option for 
economy-minded buyers and may 
later become standard. Future en- 
gine possibilities (especially if the VS 
is phased out) are a turbo-VG and 
either turbo- or supercharged four- 
cylinders. Transmission choices will 
be a four-speed overdrive automatic 
and {at last!) a five-speed manual. 

Built on a 9G-in. wheelbase {cur- 
rently ES-Sn.), the revamped Chevy 
sportster is about 5 inches shorter 
and slightly lower than this year's 
car, with a more wedge- ah aped, 
aerodynamicaily slippery profile. 
Although only well -disguised proto- 
type test “mules' 1 have thus far been 
seen and photographed by outsid- 
ers, reports are that its styling is 
'immediately recognizable as Cor- 
vette” but “flatter and less volup- 
tuous,” Hidden headlamps are re- 
tained and a rear glass cargo hatch 
is added. Other features include dig- 
ital instrumentation and an all -new 
suspension with plastic transverse 
leaf springs front and rear. 

Cadillac battles luxury Imports 

Introduction of the Cimarron J-car 
last May was only the beginning of 
Cadillac's overall strategy to head 
off buyers on their way to luxury 
import dealers. GM’s flagship divi- 
sion, while not ignoring its tradition- 
al big-car customers, hopes to culti- 
vate a whole new captive audience 
among the affluent 25- to 44-year-old 
market segment. Saying it “has 
some exciting stuff coming.” Cadil- 
lac plans improved styling and bet- 
ter performance for Cimarron in the 
near future, and several youthful 
new products fart her down the road. 

One of the first improvements to 
go on the Cimarron will most proba- 
bly be a throttle- body fuel injection. 
This should pep up the engine's 
somewhat lethargic performance. 
There's also a rumor the Cimarron 
may be the first J-car to have the 
Brazilian-made, 1 .8-1 iter, overhead - 
cam engine. 

Progressive Introductions 

With the traditional fall introduc- 
tions becoming less important, do- 



mestic makers (like imports) are 
beginning to launch new products 
whenever they’re ready (see *£2 
Cars, Detroit Shifts Gears, page fl§>. 

GM, for one, plans to follow this 
month's unveiling of little-changed 
large and intermediate models with 
a November kick-off of its X-ear- 
derived fwd mid-size A -cars, along 
with carryover X-car and T-car 
(Chevette and T1000J and an Octo- 
ber intro for Corvette. A third intro- 
duction for the aL-new Camaro/Fire- 
bird F-cars will come in early De- 
cember if eleventh-hour develop- 
ment goes well — even later, if not. 

Ford anticipates a later debut of 
its new Granada/Cougar wagons, 
Chrysler will delay its LeBaron con- 
vertible launch beyond the planned 
October '81 intro, and all three com- 
panies should have additional new 
entries ready for next year's now- 
fashionable spring introduction. 

Ford alternsllv^luel vehicles 

Ford Motor Co. has demonstrated a 
fleet of experimental vehicles oper- 



ating on a wide variety of alterna- 
tive fuels as part of a continuing 
research and development program, 
It plans to begin marketing pro- 
pane-powered cars in Canada in the 
'82 model year. Besides propane, 
alternate fuels under investigation 
include alcohols (ethanol and meth- 
anol)* compressed and liquefied nat- 
ural gas and t yea, electricity. 

The company's ultimate goal, ac- 
cording to its vice-president of vehi- 
fPteasg ium to papa 6#J 
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Gas Saver Tested & Patented 




DENVER— The Copley News Serv- 
ice reported that United States Patents 
have now been issued to Wm, Trevas- 
kis, California veteran electrical 
engineer, for his Vapor-Jet® brand 
water vapor injector. 

Trevaskis has developed what 
amounts to a 20 cents per gallon 
‘'rebate” potential on gasoline, by 
designing a low-cost injector for 
automobiles, light l rucks, vans and 
recreational vehicles. 

The Vapor-Jet® system has lest re- 
sults showing miles per gallon improve- 
ment of 17.3 per cent on Trevaskis* 
1971 Ford Galaxy and 13.3 per cent on 
his 1973 Olds Starfire. 

Water injectors were developed to a 
highly refined state during World War 
11. to give combat planes increased 
Speed and extended range. However, 
up to now, the low price of gas and the 
high cost and extremely difficult instal- 
lation required for earlier injectors 
combined to make them unattractive. 

The Vapor-Jet® has art uncondi- 
tional SO day guarantee. 

How does {fie y&i tor-Jet* system 
work? 

Vapor-Jet® operates very simply 
with tto moving parts to wear out. It 
uses engine vacuum to pull outside air 
through a reservoir containing a water/ 
methanol mixture which is attached to 
the car under the hood. This causes the 
fluid to bubble and a mist to form in 
the upper part of the reservoir. This 
mist is then drawn by vacuum through 
a hose which is connected to any intake 
manifold suction hose. This connection 
is made very simply by our exclusive 
hypodermic -like injector nozzle which 
contains a regulator to allow just the 
right amount of mist to pass into the 
combustion chamber. 

The introduction of this mist into the 
fuel air mixture has a cooling effect 
that increases the mixture density, ex- 
tends the burning rate, and improves 
combustion efficiency. This eliminates 
ping (prctktonaiion) and dicseling (af- 
ter running of motor}. Since steam is a 
good cleaner at also helps dissolve car- 
bon deposits on the spark plugs and 
cylinder walls of older vehicles and 
helps prevent carbon buildup in new 
ones. 

How much mileage increase can be 
expected? 

This varies from car to car. Indepen- 
dent testing on Trevaskis’ car obtained 
improvements from 13.3^0 to 17.3^*. 

Will Vapor-Jet* fit alt cars and is it 



easy to install? 

Yes, Vapor- Jet® is easily installed 
on all domestic and foreign cars, vans, 
light trucks, ft.V.s, campers, motor 
homes, and small boats. It will work or 
fuel injection, lean burn cars and cars 
with turbo chargers and super chargers 
and rotary engines. It will also work 
with unleaded gas, gasohol, or propane 
burning cars. The same kit fits all cars 
and contains everything needed. Simple 
installation instructions with a diagram 
are included and even a novice should 
be able to install it in less than 15 
minutes. Simply taks an ice pick or drill 
and make a small hole through any in- 
take manifold suction hose (S.c,; PCV 
hose, brake assist hose, vacuum ad- 
vance hose, etc,}. Screw the injector 
nozzle into the hole, mount the reser- 
voir by means of the bracket and screw 
supplied and conned the reservoir to 
the injector nozzle by means of the 
hose supplied. If you don't warn to in- 
stall it yourself most service stations 
will for a few bucks. 

Can Vapor-Jet ! damage my engine 
or cause rust? 

Absolutely not! Vapor-Jet® cools 
down the fuel air mixture giving a bet- 
ter bum and suprcsscs ping thus aiding 
your engine. The mist that enters into 



the engine turns immediately into vapor 
and exits out the exhaust. 

What is the purpose of the methanol 
V.f.M. (Vapor Injector Mix) and how 
long does it last? 

The reservoir measures VA" x 5^” 
x 7!6*‘ and holds just under Vi gallon, 
A full reservoir should last about 1 ,000 
miles. Methanol (wood alcohol) is mix- 
ed with water mainly to prevent freez- 
ing and to keep the injector nozzle 
clean in non-freezing weather. The cost 
of methanol is minimal (about $5 a gal- 
lon). One gallon will last 8,000 miles. 
Sources of methanol are chemical sup- 
ply houses, paint stores and drug 
stores, SubstiUdues are gas line an- 
tifreezes that contain methanol such as 
“Heel 1 '. 

For purchase, or further informa- 
tion, write or call Progressive Energy 
Corp.. 3148 So. York, Englewood, CO 
801 10. (303) 762-1385, or call toll free 
(800) 525-8624. Dealerships available. 
(Offer void in CA.) 
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cle research* Thomas J. Feaheny, is 
to be prepared for whichever fuel 
eventually becomes a viable alter- 
native to gasoline, so that “Ford will 
be able to build vehicles with power- 
plants that will operate efficiently 
and economically on that fuel. 1 * 
Regard ing electric and h y br id 
(gas/electric) vehicles, Feaheny 
said* 'While we don't consider this to 
be as promising as the alcohols and 
gaseous fuels* electricity will cer- 
tainly have a role in our transporta- 



tion future. We have an active 
research program underway. How- 
ever, many technological issues 
must be resolved before we can com- 
mit to a production program. This 
certainly would not occur until the 
late IWOsJ* 

Ford began production of a pro- 
pane-power option for medium and 
heavy-duty trucks In May, and Ford 
of Canada plans to debut a propane 
option soon for *82 Gran ad as and 
Cougars, Both are the first such 
offerings from a major North Amer- 
ican automaker. 

According to the company, pro- 




ZIPPHY JACKET 



Gabriel s 



ks or struts, 
fpr only $19.95 



Buy any t 
Get a $69.95 zip-a part ja 






jackcl. oft for a vest Available in 
.ns red, blue, Of tan, in four sizes lor 
men ancf women 

Ziponover fo any partici paling 
auto parts Store or service station 
. p . where Gabriel blocks and 
struts are sold. 

_ JUI I VI otier good through 
On the road ahead. October 3 1 , iBfil 



Gabriel makes shocks and 
struts for cars and pickups, wage 
and vans For RVs and olf-road 
n-wheeiers 

And no* when you buy any 
two Gabriel shocks or 
stmts, you can save S50 
on a warm winter jacket 
The sleeves zip on tor a 



pane is readily available in the Unit- 
ed States and Canada, and costs 
about one-third less than gasoline or 
diesel. 

Full-size Chevys to be out? 

Rumor is the Chevrolet Div. may fol- 
low Pontiac's lead and discontinue 
its full-size Impala/Caprice during 
the P E2 model year. That would mean 
Only GM p s prestige Old a mo bile, 
Buick and Cadillac Divs. would get 
the new downsized, fwd 'S3 family 
cars scheduled for introduction a 
year from now. Another rumor, how- 
ever* indicates that Chevrolet deal- 
ers may be offered the new fwd Olds, 
and Pontiac outlets would market 
the Buick version, so all would 
retain a full range. 

Public ready for mlcromlnte? 

One in five people responding to a 
recent J.D. Power Automotive Con- 
8 um&r Profile survey indicated they 
would either definitely or probably 
consider buying a smaller- than- sub- 
compact * l micromini p, when such 
cars become available. This could 
encourage the Japanese, who al- 
ready sell a substantial number of 
tiny commuter cars in their home 
market, to invest in preparing them 
for U.S. exportation and should (we 
hope) light a fire under the domestic 
makers to get their own micros 
ready in time to compete effective- 
ly- 

Japan's microminis include cars 
like the Suzuki fiX and Daihatsu 
Mira Cuore (see Imports & Motor- 
s ports, page 84, Nov, j 80)p 

Doming: GM three-cylinder a 

While Pontiac Div. works on a mailer- 
displacement versions of its highly 
successful 2.5-liter Four (for use in 
future J - and X-ears as well as in the 
two-seat, mid -engine P-car), Chevy 
and Buick are building high-tech- 
nology, high-economy, three-cylin- 
der engines for still-smaller future 
products. 

Of the two, Buick 1 s appears closer 
to production and may be ready by 
the ’83 model year. It may find use in 
lightweight, base-model J-c&rs, but 
is intended primarily for tiny com- 
muter vehicles such as the proposed 
p 84 S-ear (see Imports <£ Motorsporta, 
page 8). 

Though it's basically half of 
Buick'a V6, the three-cylinder incor- 
porates many new ideas, including a 
special, high -efficiency combustion 
chamber. Both diesel and turbo- 
charged versions have been includ- 
ed in its development from the 
beginning. Fuel economy estimates 
for a two-seat 5-car powered by a 
three-cylinder diesel range as high 
as 40 mpg city* fiO mpg highway- MM 
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Fizzed -out washer 



WATER 

UP 



INNER SECTION 
OF BOTTl£. 
HOLES 
PUNCHED 
IN BOTTOM 



SPOUT 
MADE FROM 
END OF 

hall point 

PEN 



WATER 

CM 



TO 

HOSE 



U4" PLASTIC OR OFF 

INVERTED SAUCER 1 
G LUE 0 TO BOTTOM G LU E TO 
OF PLASTIC &OrtL£ PLASTIC BOTTLE 

To make this washer, use a dou- 
ble-construction beverage bottle 
with a rounded inner bottle and a 
plastic shell around bottom. Cut 
off top and poke holes in inner- 
bottle. Punch a hole in outer shell 
and cement a spout made from a 
ballpoint pen to shell glued to 
platform. Attach a hose to spout. 
Stack film reels inside bottle, set 
washer in sink and let upward- 
rushing water overflow bottle an 
it clean a film.— Henri/ Flegly 

Big dust-off 

To dean a mirror or lens that lens 
paper can’t reach, nib a nylon 
comb (or nylon bar) through your 
hair or on wool. Charged with 
static electricity! it will attract 
dust when held above mirror or 
Lena. Be careful not to touch sur- 
face.— Bernard Shomstein 
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SHARPENING BUSINESS! 



Ho Setting, Ho inventory, . . Year Round 
Cash Profits and YOU Set The Hours! 



Yes, thane's s lot of busim«i waiting 
for the men who can sharpen saws., planer 
knives, jointer blades, wood chisels, scis- 
sors, axes end other Borden, shop and 
home tools, 
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The termite Invasion 

Scientists in four southern states 
and Hawaii arc drawing battle lines 
against an insect which one expert 
calls <b the most damaging termite in 
the world." 

Entomologist Philip Koehler tells 
PM that the Formosan termite, na- 
tive to Japan and China, can tear at 
the core of buildings and trees six 
times faster than native termites. It 
survives standard doses of insecti- 
cides and builds hard nests in floors 
and walls. The insect absorbs hu- 
midity in the house from sources 
such as showers and leaks in the 
roof. 

Koehler says the small, pale white 
termite also may pose a threat to the 
orange, lemon and grapefruit indus- 
try in Florida, where the insect has 
attacked a woody + dtru alike shrub 
called liguetruTn* 

The termites have established col- 
onies in Louisiana, Texas, South 
Carolina and Hawaii, as well as Flor- 
id a. C u rre nt treat men t: Tear out the 
nest and soak the ground with an 
expensive double dose of insecti- 
cide. 

Chilling computer chips 

The next generation of computer 
chips will be hot: They're expected to 
generate up to 50 watts of heat per 
square centimeter. So computers 
will need the equivalent of a lot of ice 
chips to work. 

Or a tiny refrigerator. The device 
you see below is just such a Lillipu- 
tian icebox, capable of cooling elec- 
trical components and scientific 
specimens to -310* F« 

The principle behind the inven- 
tion of Stanford physics professor 
William A. Little is the same as the 
principle behind all gas refrigera- 
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Sandlfl technician with radiation- protected parts: Surgical garb lessens dual hazard. 



tors. Nitrogen at high pressure ex- 
pands after passing through a sm&IJ 
opening. It cools aa it expands The 
cool gas then passes through a heat 
exchanger which precools the in- 
coming pressured gas* magnifying 
the effect of the refrigerator , 

The invention* marketed by MMK 
Technologies of Mountain View, 
Calif., can also be used to chill solid- 
state lasers and infrared detectors. 
Later generations of the refrigera- 
tor should permit the use of super- 
conducting devices outside of a labo- 
ratory. Superconductors are ex- 
traordinarily efficient electrical de- 
vices whose frigid circuitry offers 
almost no resistance to the flow of 
current. 

Armor against Jupiter 

The delicate electronic parts shown 
above can withstand a lashing of 
radiation and still help transmit 
data about our solar system and the 
planet Jupiter to Earth. 

Sandia National Laboratories, a 
subsidiary of Western Electric, sup- 
plies the radiation-hardened compo- 
nents for the spacecraft Galileo. 
Some 15,000 such components from 
Sandia — microprocessors and com- 
puter-memory units— will be aboard 
when Galileo blasts off silently from 
a space shuttle- Launch date is 
1085 , 

Low temperatures during manu- 
facture make the devices hardier^ 
The surgical garb worn by the tech- 
nicians and continuous air filtering 
help prevent tiny Earth-bound dust 
particles from fouling the intricate 
circuitry. Some features in the space 
probes components are as small as 
0002 inch. 

Galileo's instruments will mea- 



sure and transmit information 
about the surface of Jupiter, The 
radio stream to Earth may also con- 
tain information on the origin and 
development of the solar system. 

Acid rain; Lakes fight back 

Droplets of acid rain can corrode 
cars, attack paint jobs and masonry 
and kill fish and plant life in lakes. 
But a chemist at the University of 
Massachusetts suggests that some 
lakes, at least, have the ability to 
fight back. 

According to chemist Oliver T* 
Zajicek, lakes have a natural do* 
fense system: day, micas and asbes- 
tos, These compounds contain 
weathered aluminum silicates— 
chemical compounds that neutralize 
or buffer add and render it harm- 
less. 

Add rain results from contamina- 
tion of clouds by air pollutants. In 
just one area of the country — 
upstate New York— rain from such 
clouds has wiped out life in more 
than 200 lakes. 

Zajicek suggests that silicates 
have protected many other lakes* 
But he warns that no one knows how 
long these basins can hold out 
against further acid attack. Hi 



^ GURNEY 
WILLIAMS HI 



MMR Technologies' tiny retrig*™ ter may 
Allow commercial use of superconductors. 



64 POPULAR MECHANICS 








Jack McAlister had $12,000 
worth of power tools. 




Here’s why 
he sold them. 



“My shop was equipped with 
commercial tools in which I had 
an investment of $12,000 or 
more. 1 sold all my machines at a 
nice profit, and purchased one 
MARK V . , . f can do anything I 
was doing on all the machines, 
this gives me a lot more room and 
I have several thousand in the 
hank What more could I ask for?" 

— Jack McAlister, 
Tucker. Georgia 



The above quote was taken from a letter 
Jack McAlister wrote to us a year ago. 
shortly after acquiring his MARK V. Jack 
wrote us again recently to bring us up-to- 
date on how he feels about his favorite 
woodworking power too!; “After working 
wsth the Shopsmith MARK V for over a 
year, I fee! that this machine is an engi- 
neering maTVel. 1 could not be more 
pleased with the equipment, l get along 
fine without the tools ] sold, but ] don't 
thin k 1 cou Id ever do without my MARK V. 

Jack found out -something I hat a tot of 
woodworkers at all levels already knew. 
You don't need a shop full of expensive 
power equipment to do fust about any job 
you could imagine. All you really need is a 
Shopsmith MARK V 

The 5*m-l tool that does It all 

The Shopsmith MARK V is actually a 
complete workshop In a Single, compact 
unit that takes less room than a bicycle to 
store. It includes the five basic power tools 
no home shop should be without a (able 
saw, vertical drill press, horizontal 
boring machine, lathe and; disc Sander. 

It does everything you could do on the 
five tools it replaces . . . and more! You 
can do things with the MARK V that you 
just can't do on individual machines 
(even when those single purpose ma- 
chines are used In combination). It actual- 
ly lets you "share 1 " features and setups 
horn one function to another. 



woodworkers who appreciate a tool that 
gives them the precision and accuracy 
necessary to do quality projects. 

It gives you power to spare! 

Your five most -needed woodworking 
power tools are powered by one rugged 
13.5 amp motor that develops more than 
2 hp. And it has a variable speed control 
that provides speeds from 700 to 5200 
rpm merely by turning a dial. The belts 
and pulleys are safely enclosed in the 
headstock (and you don't have to change 
them to go from ore speed to another). 

You get the right speed for every wood- 
working operation And you won't bum 
saw blades and dull bits by trying to 
"power” saw or drill at ihe wrong speeds. 

ft's economical, too 
With five individual tools, you have to buy 
five motors, five stands and five work- 
tables. With the Shopsmith MARK V, you 
only need one mol cr. one stand and one 
worktable. So. we can pass the savings on 
ro you. And you buy direct from the 
factory, eliminating the profits of dealers 
and distributors. 



Maybe it's time for you to find out what 
Jack McAlister and more than 250,000 
Shopsmith owners already know, WeTl 
be happy to send you all the facts 
absolute Jy free of charge. 

You'll discover lhat the Shopsmith 
MARK V is easy to learn, even for a 
beg i nner woodworker . yet so versatile, 
precise and accurate t hat it's the choice of 
experts! Best of all. you'll see how the 
MARK V can actually replace $1 2,000 or 
more I n power tools, yet costs only a sm a 1 1 
fraction of that figure. 

The Shopsmilh MARK V — 
the tool to start with + . , 
the system you grow with. 

Mali! ci^iipiin kir h HKF. InbrmZiHQn. 

'Shopsmilh (n& 193 1 






Shopsmith Inc. 

Tm? Hg> me Wort* Sop 

Dept 352M 

750 Canter Drive 
Vandalla, Ohio 45377 



□ YES1 Hfaie mail mr yotfr l s REE 1 rtf c*r mo- 
tion Kit on Itie Shop&mich MAftK V. and 
facta -about Shop smith 1 5 exclusive jJU-Dsy 
Mchury Bflc.li Gu-faranlfe. I underhand 
ihfrf I* tin 



Precision and accuracy are built- inf 



Because ihe Shopsmith MARK V has 
been designed to do many things and do 
ihem alt well, we've engineered it with 
features you won’t find anywhere else. 
Jack calls it "an engineering marvel” and 
we hear that phrase from many of our 
MARK V owners. They ary successful 
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ALL OUTDOORS 



Record book 

Published by the International 
Game Fish Assn,. World Record 
Game Fishes has far year? been con- 
sidered the annual handbook of salt- 
water sportsmen. But this year N 
freshwater records are here as well, 
alone with articles by experts and 
instructions for applying for a 
world's record, and now the book 
should be of importance to every 
fisherman, 

While the book is available for 
£6.95 postpaid from the IGFA, 3900 
East Las Olas SIvd,, Fort Lauder- 
dale* Fla. 3331$, a better purchase is 
the $15 IGFA membership. This 
includes the record book plus the 
bimonthly news report* jacket 
patch, membership decal and addi- 
tional publications. 

Freshwater angling records by 
states are £2,50 from the National 
Fishing Hall of Fans u + Hay ward, Wi» r 
54843 , 

Remember when? 

Commemorative replicas of rifles 
and pistols have become popular as 
operable collectors' items. Now an 
air rifle old-timer, the 1940 Daisy 




Coin memo rating youthful pleasures, Dai- 
sy 1 * Rad Ryder BB gun fia again available. 

Red Ryder B B repeater, is again 
available with hardwood stock and 
forearm, lariat signature on the side 
of the stock, aaddte ring with leather 
thong and 700-shot positive feed. 
This Red Ryder Model 193b is the 
one with which many shooters got 



started. Originally about S5 r it’s still 
a buy at £36. 

Double check 

A couple of outdoor products de- 
serve a second look for safety's sake. 
Owners of the Keny Model 110 alco- 
hol stove should contact Kenyon 
Marine, New Whitfield St., Guilford, 
Conn, 06437, to correct a possibility 
of overheating. 

And took at the serial number if 
you have a fine Huger stainless- 
steel. Mini- 14 rifle, a favorite of boat- 
men and other outdoors men be- 
cause of its rust resistance. If the 
number is below 132-51929 on the 
receiver and there is only one proof- 
mark, get in touch with Sturm, Hug- 
er & Co, n Dept. 14, Guild Road, New- 
port, N.H. 03773* or in Canada: All 
Sports Distributors, Dept. 14 t 6015 
4th St, S.E., Calgary, Alta. Firing 
with a bore obstruction or faulty 
ammunition that creates extreme 
pressure could crack the excessively 
hardened receiver. Huger wants to 
re-examine the receivers and re- 
heat-treat them for you + 

Stamp of approval 

More taxes are just about the last 
thing that we need, but now a bill 
has been proposed in Congress to 
make one outdoor group pay for the 
problems of another. In the last 30 
years, the Dmgell-Johnson Sport 
Fish Restoration Act has raised 
over £250 million with an excise-tax 
levy on manufactured recreational 
fishing equipment. Now congress- 
men want to enlarge DingelUohn- 
son to tax recreational boats* motor* 
and equipment, as well* to help out 
fish research and facilities. That's 
like taxing fishermen to improve 
marine engine* and sail designs. 

Worse still, though the Biaggi bill 
was finally passed last year so that 
taxes paid on marine gas by boat- 
men would be used to improve boat 
safety and facilities, Congress has 
yet to turn over any of the money. 
Safety* it seems, is good to talk about 
and vote for, but not pay for. 

There are. of course, a number of 
other ways to raise money to suj>- 
port fishing. Fishing licenses and 
user fees are already applied, in 
part, to support the sport. And there 
is the duck-stamp approach that has 
supplied millions, over the years, to 
help Ducks Unlimited provide essen- 
tial breeding grounds for migrating 
waterfowl. Wild turkeys benefit from 
a similar program. The Bass Re- 




A* new stomp or color print, this large- 
mouth side Bass Research Foundation. 



search Foundation* Box 99, Stark- 
ville. Miss. 30759* Is now issuing a £5 
stamp, signed by wildlife artist Les 
Kouba, to enlarge it* worthwhile 
work, 

A large reproduction of the stamp* 
also signed and in limited edition, is 
$125. These stamps, too* are likely to 
become valuable collectors' items 
while aiding a worthy cause. 

N.H.&F.D. 

Once a year* outdoorsmen have a 
chance to give indoor types a look at 
what sport afield and afloat is all 
about. The annual event is called 
National Hunting and Fishing Day, 
and this year it falls on Saturday. 
Sept. 26. Shooters and fishermen, 
hikers and skiers, boatmen, camp- 
ers, swimmers, archer*, cyclists and 
wildlife photographers all will be 
among those conducting demonstra- 
tions and manning exhibits to show 
spectator sportsmen what participa- 
tion is all about. Local parks and 
schools, clubs and shopping centers 
will feature the displays. 

Onlooker* have been known to 
criticize activities they don f t under- 
stand, so it is only fair to let active 
outdoorsmen — the ones who pay for 
wildlife management and conserva- 
tion — explain what appreciation of 
the environment means. National 
Hunting and Fishing Day is that 
opportunity. Hi 
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when I planned to 

retire before fifty 



this is the business that mode it possible 

o true story by John B. Hotkey 

Starting with borrowed money Duraclean gave 
me the opportunity for financial security. . , 

In eight years I sold out at a profit and retired. 




"Not until J was forty did I make up my 
mind that 1 was going to retire before 
ten yearn had passed ] knew I couldn't do 
it on a salary, no matter how good 
] knew I couldn't do it working for 
others. It was jw r fret ty -obvious to me 
thnt I hud to stoft o W-inem of a ly uwa 
But that poaed a problem Wh&t kind of 

business? Most of my money w3l tied! 
up. Temporarily I was broke But, when 
I found the business 1 wanted 1 was able 
to start it for a small amount of bor- 
rowed money. 

"Tb pyramid this Investment into re- 
tirement in less than ten years seems 
like magic, but in my opinion any man 
in good health who ha* the same ambi- 
tion and drive that motivated me h could 
achieve such a grief Let me give you a 
little history 

[ finished high school at the age of 18 
and got a job as a shipping clerk My 
next job was butchering at a plant that 
processed boneless beef Couldn't sec 
much future there. Next, I got a job a* 
a Greyhound Bus Driver. The money 
was good. The work was pleasant, hut 
1 couldn't sec it a* leading to retirement 
Finally l took the plunge and went into 
business for myself. 

"1 managed to raise- enough money 
with my savings to invest in a combi na^ 
tion motel, restaurant, grocery, and ser- 
vice station. It didn't take long to get 
my eyes opened In order to keep that 
business going my wife and I worked 
from dawn to dusk, 20 hours a day, 
seven days a week. Putting in all those 
hours didn't match my idea of indepen- 
dence and it gave me no time for my 
favorite sport — golf! Finally we both 
agreed that I should look for some- 
thing else. 

h T found it Not right nway, I inves- 
tigated a lot of businesses offered as 
franchises 1 felt that I wanted the 
guidance of an experienced company — 
wanted lo have the benefit of the plans 
that had brought success to other*, plua 
ths benefit of running my own business 
under an frttabli&hed name that had 
national recognition 

"Most of the franchises offered were 
too costly for me. Temporarily ell my 
capital was frozen in the motel. But I 



found that the Dursclean franchise 
offered what I had beer looking for 

"I could start for a small amount- (To- 
day, only $2.&SS Start* a Duraclean deal- 
ership. The full cash price io IS.ft&Tr. Z 
could work it it* a one-man business Lo 
start, and operate from my homo. No of- 
f ice or shop or other overhead, no salaries 
to pay Equipment would fit in my car 
trunk. 1 9 bought the truck later, out of 
profits, i Best of all. there was no ceiling on 
my earnings. 1 could build a business as 
bag a* my ambition and energy dictated. 1 
could put on as many non as I needed to 
cover my volume. And t could build little 
by little, or a* fast ae I winked. 

,h So, I started 1 to*k the wonderful 
training furnished by the company. 
When l was ready 1 followed the simple 
plan outlined in the imining. During the 
first period I did all the service work 
myself. By doing it myself, 1 could make 
much more per hour than 1 had ever 
made On a salary. Later. I would hire 
men, train them, pa> them well, and 

still make an hourly profit on their time 
that made my idea of retirement possible 
— I had joined the country club and now 
I could play golf whenever l wished. 



"Well, that's tbe business 1 was able 
to start with such & small investment. 
That’s the business l built up aver a 
eriod of eight years. And, that's the 
iLsineas I sold out at a substantia! profit 
Irefui e I whs fifty," 1 

Would you like to have the freedom 
and independence enjoyed by Mr. 
Haikey? You can. Let us send you the 
facts. Mail the coupon, and you'll re- 
ceive all the details, absolutely without 
obligation No salesman will ever call on 
you. When you receive our illustrated 
booklet, you'll learn how we show you 
STEP BY STEP how to get customer*: 
and how to have your customers gel 
you more customers from their recom- 
mendations 

This ie an opportunity for a career you 
Will cf|joy far Jnort than a routine job. You 
make many friends who appreciate your 
quality services. 

With no obligation, we'll mail you a 
24-page brochure explaining the busi- 
ness Then you, and you alone, in the 
privacy of your home, can decide. Don't 
delay. Gel the facts before your location 
is taken by someone else Mail the 
coupon, now, 

DURACLEAN INTERNATIONAL 



"What i* thin won- 
derful business? It's 
Duraclean. And, what 
is Duraclean? It'* bji 
improved, space-age 
process for cleaning up- 
holstered furniture, rugs 
and Lacked down car- 
pet*. It not only cleans 
but enliven* and 
sparkles up the colors. 

It does not wear down 
the fiber or driw part of the dirt into 
the base of the rug as machine scrub- 
bing of carpeting doei. Instead It it fin 
out the dirt by meam of an absorbent 
dry foam. 

"Furniture dealers and department 
Stores refer their customers to the Dura- 
clean Specialist. Insurance men say 
Duraclean can save th*in money on fire 
claims. Hotel*, match, specialty shops 
and big mores make annual contracts 
for keeping their carpets and furniture 
fresh and dean. 



f *1 7 9 Duraclean Bldg., Deerfield, III. 60015 
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CONTAX — 
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There are still a few 
things left in this 
world with a deserved 
reputation for 
excellence. 



CONTAX 



CONTAX 




The Cantu System Is designed 
specifically for those discrim- 
inating enough to demand 
only the finest, most advanced 
equipment on earth , . . or 
anywhere else. 



The creative and technological core of 
The Contax System is its three totally 
unique 35mm SLR bodies. 




The legendary Con tax RTS was the 

first to take trie electronic wizardry of 
Vashica and perfectly integrate it into the 
most sleek, comlortabie camera body 
ever to exist. Designed by the famous 
Porsche Design Group, it offers an ease 
of operation that is second 10 none. In 
fact, even its array of accessories from a 
250 exposure film back to a 5 fps profes- 
sional motor drive conform beautifully 
with bom its design and electronic 
excellence 




The Coni ax 139 Quartz and the Contax 
1 37 MD Quartz are also milestones in 
photographic history in their own right 
The Coni ax 139 Quartz is (he world's first 
SLR with totaf quartz crystal regulation, 
Offering unprecedented accuracy 
through ail of its many functions, tea lures 
and electronic accessories The com 
pad. Con! ax 137 MD Quartz is the world 's 
first 35mm SLR with a fully integrated 
single quartz controlled micro-motor 
Now all camera functions, including film 
advance men I. are achieved without the 
photographer s eye ever having to leave 
the subjeci- 




The Contax Multi-Flash System offers 
rem arkabie ve rsatilil y f 0 r both slu dio a n d 
location assignments. And availability of 
a true off -the -cam era multiple unit auto- 
matic dedicated Mash capability also 
makes it unsurpassed in offering perfect 
flash results. Each unit of (his system is 
compact and lightweight, making it ideal 
lor photographers who are always on 
the move but want the lighting quality ol 
a studio wiih them |n a real way, ihe 
Coma* Multi -Flash System lets the pho- 
tographer have a studio in a suitcase, 
ready for action anytime, anywhere 




The Contax Close-up System, as wiih 

all Contax accessories, offers not only 
the highest technological sophistication 
bui also dependability. Us Auio Exten- 
sion Bellows PC, (or example, allows for 
full and precise adtuslments ottering 
optimum perspective plus depth- of- field 
control Lenses can easily be reverse 
mounled which enables larger mag- 
nification ratios and, mo3l importantly, 
sharper images, There is even a Medical 
100 DX Macrophoto System with a mag 
nihcalion ralio ol 1 :t5 lo 1 :1. It's ideal not 
only for Surgical, denial and scientific 
work, bul also for commercial photog- 
raphers specializing ir close-up 
assignments. 



Among the more than 300 accessories 
within the ever growing Contax System 
are: lull information data backs. Cord- 
less and electronic remote control units, 
microscope adapter, slide copying unit, 
multi-ienglh cable switches, and more, 
much more. Truly, the Contax System is 
ready lor any assignment 




■ 



Definitely Ihe most important and 
most Impressive accessories are the 
host of world famous Carl Zeiss T a 
optics of West Germany. They are. 
without a doubt, the finest in ihe world 
Designed with ihe newest computer 
technology as well as ihe latest develop- 
ments in conlrasl rendition . Carl Zeiss T' 
lenses Offer unsurpassed uni lor m image 
illumination, high light iransmission, 
freedom from distortion and optimum 
color correction No other lenses can 
touch the reputalion or per lor ma nee Carl 
Zeiss T' optics deliver 




The Contax System The future 

of superior photography. 



CONTAX 



Yashlca Inc. 

411 SelTc Drive Paramus.N.J 07652 
In Canada Yasnica Canada lnc.,Oniario 
For luriher in-formalien caJi loll Tree 

( 600 ) 526-0266 










Make 

a lathe 

wiggle 

gauge 

T his wiggle gauge is used to posi- 
tion a workpiece on a lathe face- 
plate or in a chuck for accurate drill- 
ing. A pointed end of the gauge is 
placed in a punch mark denoting the 
position of the hole to be drilled. The 
head stock spindle is then turned by 
hand. If the mark is off-center, the 
outer end of the rod will rotate in a 
circle about the point of the tail stock 
spindle. When it* a centered, the end 
will remain point-to-point with the 
spindly 

Cut a Vfl-in.-diameter drill rod to an 
8-in. length. Machine on# end to a 
sharp point {about 8CP). Machine the 
other end to a longer taper and 
round its point slightly for safe han- 
dling. 

Machine a steel collar to a 5Vin. 
diameter, Vis in, thick. Center-drill it 
to fit on the rod. Use a 6-32 setscrew 
to lock it. The spring consists of 10 
J A-in .-diameter rubber washers with 
s 4-in .-diameter center holes. You 
can cut the washers from an inner 
tube. 

Make the holder from three Wim- 
thick steel bars shaped as shown at 
bottom right. The bars are % in. 
wide. Make the longer bar about 4 in. 
long and the two shorter bars 3 in. 
Clamp and adjust the long bar in the 
toolpo&t so the tailstock center con- 
tacts it in the middle area of its wid- 
er end. At this point, drill a Vkdn.- 
diameter hole and countersink it on 
the side facing the tailstock. Ream 
the hole carefully until the rod, 
when passed through it P can rotate 
about 8* in a circle. 

Fasten the three bars together 
using Va-in. rivets _ with the two short 
bars on the tailstock side. 

How to use your gauge 

To use the gauge* place the holder 
in thetoolpost and adjust it until the 
tailstock center rests snugly in the 
countersunk hole. Attach the collar 
I'/a in, from the point on the rod and 
add the rubber washers. Slip the rod 
through the hole and move the car- 
riage toward the headstock until the 
rod point rests in the punch mark on 
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In this position, gangs shows that workpiece punch mirk H aligned with lathe centerline. 



A 60* point ii machined on one end o? the 
drill rod. Tool bit was Inverted In holder and 
ted from the buck lor photo clarity. 



Plica holder In toolpait and ties point of 
laliatock spindle to align the holder hole. 



By rotating headslocfc spindle by hind (not 
shown), ter end of gauge rotates about tail- 
stock spindle as Indcated by dotted iine. 
Thla means adjustment la needed. 

the workpiece. Washers should be 
slightly compressed. 

Turn the he ad stock spindle by 
hand and observe the outer end of 
the rod. If the point of the rod ro- 
tates around the tailstock spindle 
point, shift the workpiece in which- 
ever direction is necessary to elimi- 
nate rotation. Because the pointed 



Parts of wiggle gauge. Including safety 
caps for the points, am shown in front of 
handy storage box. Make box from v*4n, 
plywood whh V*-ln. plywood for top. 

rod ends can he hazardous, you 
should keep the gauge in a case 
when it's not in use. Protective caps 
for the ends can be made from plas- 
tic tubing, Cut tubing to a length of 
1 V* in. and shrink one end by heating 
over an open flame, When softness is 
detected, pull to shrink slightly. 

^Waiter E* Burton 









■^■V ^ 35mm pnalotjraphy 
H* J| ; is as easy as adding 

y qu f came ra for exc i 1 1 ng 

l — " — ! — cFose-ups oi your iavoriie sublets 

C ELESTRON telescopes and telephoto lenses are compact an d 
lightweighi. The modern Celestron design means you can 
take it anywhere and have it set up and operating in minutes 
Under dear, dark, steady skies, the amount of detail seen through 
Colestron telescopes borders on the fabulous. As a daytime 
telescope, see or photograph ships, planes, wild* 

J life and people ai incredible distances with com- 
plete clarity Apertures available from 3-V2' r to 
j I 14" priced from $295 00 Celestron also has a 
lull Elne of binoculars of astronomical quality. 



Send $2 00 for 32-page Tull color 
ca?aicg on how \a select ana use 
a Cemfrcn leEsscope or telephoto fens 



FREE: 32 pafi* LUBE TIPS 
6 »hl*t. Snformalion, ideas 
4 nd dlscuftiia-n about Su- 
br»gat<an, problem* and 
p*Fr&Kmariee Send 14IP- 

sTjfttfrfd anvfr 
lope 4 '■■ i k 6 Vt or Large-r. 



Gfl onp hanu 
pVbURIf 
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The Havoline Supreme you use in your car 
proved itself in these cars: State troopers using Havoline 
Supreme accumulated over a million punishing miles. They 
had no oil-related engine failures. 

A fleet of New York taxis driving thousands of stop-and- 
go city miles had no oil-related engine failures. 

The fact is, today’s Havoline Supreme 10W40 is formu- 
lated to exceed the tough SF motor oil performance 
standard. 

And Havoline Supreme 10W-40 delivered in fuel econ- 
omy tests, too. Using cars with a variety of engines, Havoline 
Supreme delivered improved mileage. That’s Havoline 
Supreme protection and performance. 

Now there’s a new Havoline Supreme 10W-30 for those 
of you who prefer this popular grade. It has the same 
proven engine protection and improved mileage benefits as 
Havoline Supreme 10W-40. Plus new 10W-30 exceeds the 
tough SF motor oil performance standard. And it has the 
AP1-SF/CC rating required in most diesel cars. 

We’ve got the proof. 



[TEXACO] 



You can trust your Car 
liie products with Hie Star. 




Exceeds the twgh SF IIKMor 
oil performance 




SEARCHING FOR 

THE PERFECT .10 



THE ENEMY OF MPG IS NO LONGER THE GAS-GUZZLING ENGINE— ITS 




AERODYNAMIC DRAG. WINO-TUNNEL WIZARDS ARE OUT TO CHEAT THE WIND 



by Rich Taylor 



In a wind tunntl. amooJh 
trail of imokf over Ido 
top Of Clay mock-up 
Mustang 'ridteatoa good 
airlidw Turbu^nT airflow 
creates a dreg co*lTr- 
Giftnl higher thin . ! □ 



and robi mileage. 



L ike an old tuxedo that has come back in 
■ style, the study of aerodynamics of cars 
is being taken out of the closet, dusted off and 
recycled. Aerodynamic-looking cars were all 
the vogue many years ago. In those days — 
the days of the Chrysler Airflow, Cord and 
Pierce -Arrow —they called it streamlining. 
The designers were after a “look" and it was 
largely a matter of seat- of-t he- pants aero- 
dynamics. If it looked slippery, it probably 
was. 

During the past 10 years automotive aero- 
dynamics has really become a science. The 



reason for the great emphasis on aero is sim- 
ply better mileage. The world's automakers 
see it as one of the last unexplored frontiers 
in the race for better mpg. 

According to recent estimates, it cost 
General Motors $50 million to get a 2-mpg 
improvement in Corporate Average Fuel 
Economy (CAFE) by designing more effi- 
cient power trains. This was back in 1974-75. 
These days, it costs three times that figure 
for a t'fe-mpg gain in CAFE number. The 
big, easy gains have already been made and 
it's getting harder and harder to make the 
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Vhis "banana car" is sn e slip pones* shapes y$i developed for a 
® passenger car. with a Cd of just .20. It was designed by 
Prof. Alberto Morel Ij Of Torino Polytechnic University. buJII and 
developed by Sergio PlnlnfarJna and financed by the Malian 
Government. 

Morel is came up witti Ns ideas of "loro-iitf* body design in the 
oa'ly ‘60$ on the Pininfarina PUX and P!-V styling sludlea,. Tme 
gar's mam Teelurea are a Chop pod- oh Kamm tail, air ejectors In 
low-pressure areas and a constant-section U fGWirea only 
7 -ip to main lain 60 mph oh level ground, tor fuel economy 
bi least 30 percom bettor than a conventional sedan with the 
same chases. White irns car may seem rmuri&hc and a I most 
unbuild able. Pfnirtlarina claims the shape can 0-e brought Into 
production.— R f T 



AFlUSH GLASS 

1 HO TRIM! 



JSMAflP LY FtAKEO 
windshield v 



2 hidden 
wipe ms 



t A»H EJECTORS in 
LOW-PRESSURE AREA 
OF THE NOSE 



20 INTAKES IN MiG 
A HE Ah EUi 

AND AIR FJECU 



■ENSURE 
! UOULING 



l» COVERED 
HEADLIGHTS 



A car wtfh * parted Cd el 
KB do*a* i f*« Di»t &mi whin II 
» MU* *1 wld probably look very 
fmtct* itht ibifc and inco^pamte all \fm 

HfOdynamjc Irickf Plat Af* lllutlr At«d Iwa. 



*ri C^rtOiiiTitN^ 





Chan ik-it) indicates varies* power need* in 
hraVt* horsepower {bhp| oi aoJodrnimicEiiy dif- 
lereni vehicles, >11 other i^clors being equal, for 
speeds If cm &B id 110 mph. The -Cfr*lfiG.idht Ol 
drag ( Cdj ranges If c m wOriE pptsible, TO. I* 
nearly ideal. 0.2 Some design conctpis in the 
fljcponmenSal vehicle (below) are already shoe- 
ing up in production cars 



9 Air EJECTORS IN TASL 



5 PE RE$CtJFO 



m? TEAROflOF 
TAFtR 



IIFtVSM DOOR 
HANDLES 



W -COKE ^BOTTLE 
SHAPE 



16 CONSTANT SECTION 
{"BANANA aODV"l 



^7 FULL BELLT FAN 
iUNMfl CAR) 



already efficient new It's estimated that a .06 loss in a car's coeffi- 

engines more efficient. cient of drag (Cdi equals a 1-mpg gain on the 

By playing with a car's aero- road at 55 mph. An example of how cheaply 
dynamics, however, a carmaker can drag can be brought down is the optional deck- 
achieve a 1- or 1 J 2 -mpg gain simply by lid spoiler on the new Pontiac J-car, the J-2Q00. 
bending sheet metal and not even touching the Without the spoiler, Cd was ,407. VVith the 

engine. And aerodynamic work is much cheaper spoiler, the Cd went down to .392, a gain of .015. 

than engineering a new engine. 'That 1 mpg can This adds up to a fraction of an mpg gain— not 
be bought in a wind tunnel for a few thousand an astounding number, but very cheap, con- 
dollars, compared with the hundred million sidering the price of a spoiler compared to re- 



dollurs it would take to refine a puwerplant. 
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HATCH 

OPENING 



WATEfMNMKE SLOTS 



SOLENOID 



TAPE RED HOSE 
SECTION MADE OF 
FLYtfOQD DISCS 



24-V. FISHING 
IVfOTOR 



MOTOR StlPPCRT 
BULKHEAD 



13-V, HOSE 

MOTORCYCLE CLAMPS 
KEEL BATTER! ES T3 1 



STEERING 
HANDLE C ONE, 
ON EACH SIDE* 



fl"-DSA 
ALUWtNUW 
HULL TUBE 



HfADUGHT 



pws sleekly styled 

SCUBA-TOW SEL 



BATTERY HOLD-DOWN 
STRIP 



KORT NOZZLE SCOOPS IN 

water, increases thrust 



Build PM’s exciting 

Whether you like adventurous scuba diving or just lazy surface snorkeling, this self- 



by Sheldon M. Gallager 

S cuba diving and snorkeling are more fun with 
a power assist to pull you through the water. 
With PM'a sleek, self-propelled diving scooter, you 
just point the nose wherever you want to go and 
hang on — it does all the work for you. Press a 
switch and you're off for hours of leisurely, effort- 
less underwater exploration. 

The scooter, powered by a small electric fishing 
motor, is an updated version of PM's popular Scu- 
ba-Tow II, introduced two years ago (Great New 
Gear far Underwater Fan, page 72, Aug. '79), We 
call the new model the Scuba-Tow SEL (for Sin- 
gle-Engine Lightweight). Its big advantage is 
th at. uni ike the earlier design, it requires only one 
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motor, instead of two. Thus, it’s smaller, lighter, 
easier to handle and less expensive to build. Con- 
struction cost, including motor and batteries, is 
under $250. Complete plans for building the scoot- 
er are available for $9.95 (see ordering informa- 
tion on facing page). 

The Scuba-Tow SEL is patterned after commer- 
cial diving scooters costing $1,200 to $2. 100. It will 
pull you on or under the water at about 3 mph — 
the equivalent of a brisk walking pace. In water, 
that's a good clip. Two bicycle-like handgrips 
moke it easy to steer the scooter in any direction, 
With a little practice, you can make steep banking 
turns, ?,oom up or down in long, graceful sweeps, 



■P 




FM'S SCUBA-TOW SEL 

You glide through the water with iho 
gr<?*ji?5i oi ea*« behind ihi« tteebic- 
powered diving soo&iar buifi from PM 
plant. Using a single Hny ii thing mol or. 
il whisks you along at abou! 3 mph for 
hours of teifurtiy unde ism* advenlurO- 



new diving scooter 



propelled water tow will make the going easier and more fun for the whole family. 






even perform breathtaking loop? and barrel rolls 
like u stunt flier. 

You can use the scooter with or without scuba 
gear — an air tank adds to the fun and excitement, 
but is not a must. Since you're relieved of the exer* 
tion of swimming, you use up oxygen less quickly 
and can stay down a surprisingly long time with- 
out an auxiliary air supply, You can also cruise 
along the surface, with just a mask and snorkel, 
watching the magical world of marine life passing 
by below you. 

The slim, streamlined hull is a length of 8-inch- 
diameter aluminum construction pipe, sealed to 
give a slight positive buoyancy. It can't sink or 



run away from you if you accidentally let go. When 
you release the handles, the motor stops automat- 
ically, and the scooter floats slowly to the sur- 
face. 

In testing the new Scuba-Tow SEL. we were 

Furr: ic g3gg IS? 1 



MOW TO ORDER PLANS FOR PM’S SCUSA-TOW SSL 

COiT'.plele pflgnbi for OUi^ing PM 3 elotfrko- powered trying mdudtfig 

fluikw* cutting patens and an lEusrraiftd -insrruoicrT manual* are 3s ssncsi- 
paid Sflfid yourehsekernwey older 10 Popular Melanies. Dept SEL, 0 o* 
103 a. Radio Cfly StoPon, tow York. N.Y iflVQl Please mska payato to 
Popular Mechanics. Allow (hta# K>iour we-eks lor celery byffiird-clats mail 
If you pfeFir Tafifar, fw^tHilass mad, add 75 cants 
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LOCKED IN A PRESSURE CHAMBER. 
VOLUNTEERS OPEN OP DEEP SPACE 





As NASA tracks probes 
aimed toward the stars, 
other researchers are 
exploring high-pressure 
frontiers on the Earth. 

by John F. Pearson 

T ucked away in a lower pari of the 
Duke University Hospital, the F. 
G, Hall Environmental Laboratory 
ia a fluorescent *lit world of imposing 
steel cylinders and spheres — hardly 
the typical site for a party, 

But the laboratory became a 
scene of celebration shortly after 
4:16 p,m. last March 6, when three 
young men in blue Shorts and T- 
shirts clambered through the hatch 
of a cylindrical chamber and looked 
around sheepishly. Their appear- 
ance triggered shouts: "Hey, 
they’re out!" 

Within minutes, the cramped 
quarters were jammed with people, 
hugging and hackslapping. Cam- 
eras clicked, champagne corks 
popped. And staff members cere- 
moniously dropped the white- 
coated Dr. Peter 11, Bennett, the 
laboratory director, into a plastic 
laundry cart filled with water 
Their jubilation could not have 
been greater if the three had re- 
turned fmm an nrt.ual Hivn beneath 
the sea. Although they had never 
left the lab, divers Steve Porter, Len 
Whitlock and Eric Kramer had 
extended the frontiers of deep- 

Duke diver Len Whitlock (right), aided by 
Eric Kramer, breathes oxygen through a 
mouthpiece during decompression. Key to 
the success of 43 -day simulated dive was 
precise control ol breathing gases. Addi- 
tion pi nitrogen, end slow compression, 
helped enable men to withstand pressure 
of more lhan had a ton per sguera inch. 






"F JR CHAMBER 



The high-preMure mias-ipn wdn 
monitored con line coaly from 
conlrol panel {above, left), 

Alter the Hatch popped open, 

divert (above) wm reunited 
with lab director. Dr Paler 
B. Bennett (in while coal}. 



All antis divers spent most 
of iheir time in “golf-bair 
iptiere (below) connected to 
cylindrical chamber benealh. 
After the team had endured 
record- breaking pressure, 
il moved lo comparatively 
large (lO'^-foot-diameler) 

,p F ,r chamber for the final 
stages of decompression. 



"GOLF BALL" 



At R LOCK FOR 
FOOD, LETTERS, 
AMD OTHER 
SMALL <TEM3 



Oi VERS EKITEO HERE 
AFTER DECOMPRESSION 



BLANKETS. OTHER 
LARGE ITEMS 



"WET POT ,j - 
DRY FOR 
THIS MISSION 



PM prt: J&H 




At 2, (XX} feet, a 
sneeze 'feels like 
you ‘re blowing off 
the top of your head 
—Diver Steve Porter 



exposures equivalent to 3,000 feet of 
water. With its clutter of steel 
spheres and horizontally positioned 
cylinders, the lab today looks as 
much like a ship's boiler room as a 
place of science. 

The sophisticated complex of hy- 
perbaric and hypobaric (low-pres- 
sure) chambers gives the laboratory 
great versatility. On a typical day, 
technicians can simultaneously 
monitor divers pressurized to 150 
feet in one unit and birds exposed to 
a 10,000 ‘foot altitude in another, 
while patients suffering from a 
chronic bone disease breathe pure 
oxygen at two atmospheres of pres- 
sure in a third chamber. Duke claims 
to be the busiest hyperbaric facility 
in the world. 



sea exploration for future genera- 
tions of high-pressure pioneers. 

In the cou rse of a 43-day simulated 
dive, the team had endured body- 
wrenching pressures of more than 
half a ton per square inch* That's 
roughly what a diver would encoun- 
ter at 2*250 feet beneath the ocean 
surface. They had functioned welt 
under the pressure. And they had 
provided reams of physiological data 
that could make similar working 
dives possible in the sea, extending 
the search for oil and mineral 
resources. 

The record-breaking simulation 
was built on years of research, much 
of it by Dr. Bennett. The Duke Med- 
ical Center's interest in the biomed- 
ical effects of unusual environments 
dates to the 1940s, when investiga- 
tors at the Durham, N.C* institution 
studied physiological responses to 
altitude. In I9&3, the first hyperbar- 
ic (high -pressure) chamber was in- 
stalled. Through the years, research 
expanded into eight chambers, in- 
cluding one that provides pressure 



ing some to rip off their helmets to 
join fish in a carefree swim. 

Since nitrogen is not used by the 
body's metabolism, why not remove 
it? That's what diving researchers 
did. Instead of compressed air, deep 
divers breathed a mixture of helium 
and oxygen, called hdiox, and limits 
were extended below 300 feet. Heli- 
um caused no narcotic effect, 

The development of saturation 
diving in 1957 introduced a further 
refinement. Researchers found that 
after a period of chamber exposure 
to an inert gas like helium, a diver's 
tissues would be saturated with the 
gas. No more could be absorbed. In 
practical terms, this meant a diver 
could be pressurized to, say, 300 feet 



in a chamber, transferred to a diving 
bell and dropped to a work site at 300 
feet* then returned to the chamber. 
The system was efficient because 
the diver had to face decompression 
just once, at the end of a work peri- 
od, days or weeks long. 

Though saturation diving with he- 
liox is well established today, work- 
ing dives below 600 feet are still not 
commonplace. Helium, it developed, 
was not an open sesame to routinely 
safe, ultradeep diving. 

Odd brain waves at 6Q0 feel 

In 1965, Royal Navy divers, com- 
pressed to 600 and 600 feet in simu- 
lated he liox dives in an English lab- 

ase turn jp page >53J 



Nitrogen as a narcotic 

Until World War II, M&vy and com- 
mercial divers breathed compressed 
air, wore the traditional portholed 
'hard hats" and cumbersome 
weighted suits and rarely worked 
below 20O feet. At that depth, nitro- 
gen, an element that compri&es 
nearly four-fifths of the volume of 
the air you breathe* became a dan- 
gerous narcotic. It intoxicated 
divers, causing them to make dan* 
ge roils errors and reportedly lead- 
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In predive prHd Ice sessions , 1h* d Ivers rehearse taking blood samples (top) and exerclr 
ing on k stationary bicycle, while Duke researchers monitor their breathing-gas flows. 






Pressure-packed WASP 
challenges ocean depths 
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A fish out of water has only two op- 
tions. It can survive if it can team 
to breathe air. or it can carry its own 
supply of water. 

These options are reversed with 
humans in highly pressurized water, 
say around 2.000 feet beneath the 
waves. Either they learn to stand the 
pressure (as volunteers at Duke are 
learning to do), or they cart surface 
pressure down with them. 

The WASP diving suit illustrated on 
this page is one of the iatest pieces of 
gear designed to drop humans to 
depihs of thousands of feel 
in protectively pressurized 
containers. 

White it takes days to get 
to target depths using 
Duke's system of exotic ^ . 

breathing gases and 
creeping pressuriza- br 
lion, people inside the 
6- foot.Sinch WASPcan plunge imme- 
diately to e depth of 2,000 feet. They 
work Ihere under one atmosphere of 
pressure, inside a tough shell of fiber- 
glass- rein forced plastic. Fool pedals 
{similar to foot dimmer switches on 
cars) control electric thrusters for 
speeds up to one knot. When work is 
cone. 12-mm cable hauls the WASP 
(which weighs 900 pounds in air) back 
up without decompression. 

WASP'S maker, Ocea nee ring Inter- 
national of Houston, tells us that ama- 
teurs can learn to use the $250,000 to 
$500,000 WASP after about half an 
hour of training. One of the hardest 
tasks, initially, is correcting for the 
magnification of the scene outside 
through the 2-inch-thick plextglass. 

The suit has some other disadvan- 
tages. It can't straddle large pipes the 
way a diver can, for instance it has no 
legs. Its mechanically run manipulator 
arms are not as dexterous as a diver's 
arms and hands. 

But the WASP is greal for pipeline 
inspection. Its operators avoid the risk 
of the bends, the boredom cl decom- 
pression, the panic of the fish out of 
water, "it works line:" a spokesman lor 
Ocean eermg says, "even for people 
who don't like to swim" 

PM flf! EiJ vaifegyrsky 
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wasp diving sun 11 dropped inlo Ihe 
Hfift dn i table, but safety systems on 
board enable il to f unci ion even it table 
is cul . Diver could activate baltery Is 
age rata thrusters. Transducer fa I fear 
oi •suit) permits voice com muni cation 
vt« sonar system, In service ftinct 1978 
WASP ii u syd for mapeclion work. 





Advances and 
accessories are adding 
more variety to 
pedal-power action. 




IlgfolweighE* from 
Uni vega are ihe men's 
Sporsoijr Lind wormin'! 
S270 Viva-Sport 
25 -pound 5395 Bicker Ion 
Pon^hl? folds lo ht earr^mg 
bag tfighl) The £300 
VetlttL Pacer 200DH r>ao die- 
bar rtldcr rhOniTo-rs ihe 
rate oT a uder'a he-arEOeaE, 
distance pedaled ed miles or 
kitafnslprt, speed and 
efapi«g time- 





A look at today's improved bikes and gear tells why the 
sport continues to grow. And a preview of the pedal- 
powdered streamliners may be a forecast for the budget 
transportation of tomorrow. 

Specialty machines for touring, for speed, for commut- 
ing, for trails and mountains, for bicycle motocross, for 
kids, and just for cruising are all being developed. Some 
bike builders believe new streamlining can lower the wind 
resistance of that major cause of drag — the rider — and are 




1 Mounted on Ihe $12.75 
Rhode Rack Ultra roar 
carrier are Vetocipec rear 
carrier bags, $50. 

2 The Henna Pro Heim*^ 
S30. is recommended for 
BMX biking. 

3 Z#f*i Mp tire pump, for 
$12.75, is designed for 
the high pressure! of bi- 
cycle lirea, 

4 Veioclpac Bar beg, $32, 
mounts on the center bar 
out of the way, but con- 
venient for the rides- 

9 Cannondale Cycling 
Gloves,. $15, have padded 
palm* of leather. 
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rently In production, and Huffy is 
developing an Aerowind model with 
aerodynamic improvement?. 

Folding, take- apart and collaps- 
ible cycles stow in a closet, car trunk* 
boat or plane. The lighter the bike, 
the higher the price: You can get a 



designing special enclosure Bikes 
can now top the legal speed Limit for 
cars, with engineer A] Vosght's Huf- 
fy Vector l ri cycle recording 56.+>fi 
mph over a short course, and cover- 
ing 36,91 miles in one hour. Huffy, 
America's largest bicycle manufac- 
turer, considers the Vector a proto- 
type of commuting models for the 
future. A15- speed Wind model incur- 



Stiimano claims that its new cluster gear 
and rear hub gives smoother. caster shift*. 



T here's a bicycle manufacturer in Qak^ 
iand. Calif., tuning put not only old- 
fashioned high wheelers, btil also a 
brand-new type oi bike- the convertible 
tandem. 

Two bicycle enthusiasts, Me! Barron 
and Diana Hoffman, founded Rideabie 



Bicycle Replicas Inc mi 975 10 reproduce 
copies of l9th-consury high wheelers. 
Then in 1981. Mot designed and patented 
the conveftrbEe tandem, which should be 
in production by the time you read this. 

The convert idle tandem promises to fill 
a need. If you've ever owned a oonven- 
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40-pound fold up for about SlnO, but a 
neat h 23 -pound Pocket Bike goes for 
1 1 , 000 * 

Today's cyclist a have specific de- 
mands and a number of specialised 
bikes are the result. Junior racing, 
off-road travel, distance runs and 
short shopping trips all rate special 
machines. 

BMX bikes are used by youngsters 
for the pedal-power equivalent of 
dirt-track motocross. From a start- 
ing grid about 10 feet high. the track 
narrows into a series of jumps and 
humps, straightaways and bankod- 
berm turns that challenge the riders 
over a quarter-mile course. Off- 
shoots from BMX include events 
down rugged hills on * B thrasher” 
bikes and acrobatic rides on bikes 
called "tricksters. 1 ' 

Kids who don't graduate to 
mopeds often try mountain hikes— 
light, balloon-tired, trail-rider spe- 
cials with high crank-to-gtmmd 
clearance for off-road backpackers. 
A tamer version, also with conven- 
tional handlebars, is the 'round- 
town cruiser. And for distance ped- 
a ling, there are the lightweight, 
rruiltigeiir tourers, cousins of the 
racing machines. 

Helmets, bags, speed-dis- 
tanee- heartbeat monitors 
are some modern refine- 
ments. Over a dozen trail- 
ers are on the market and 
assorted improvements 
in gears and gadgets are 

available — Hitt McKfown 



lional tandem, you know that riding one 
can be iots of Fun when and ff you find a 
partner. Sul partners arerfi always avail- 
able, so most tandem bikes tend lo spend 
long periods gathering dust. 

Ritieable's convertible tandem, though, 
gives you a choice. Any lime you can’t talk 
someone inlo going for a spin, simply 
remove the tandem's center seel ion and 
go biking alone 

The removable center section com a ins 
!h£ forward seal, sprocket, and handle- 
bars. In roughly two minutes, using only a 
screwdriver and pliers, anyone can pull 
oui this center section, reconnecl the front 
and rear halves, and ride off into the sun- 
set 

You convert ihegear mechanisms from 
tandem to single mode by undoing one 
chain link, removing ihe forward chain, 
unscfewHTg a short length of rear brake 
cable, and releasing iwo crank-thumb- 
screw pads on the frame. You then real* 
t P!#.=*Q turn ru ri.icje fjSfrj 



A special center section on Rldeahle's fold- 
ing bicycle can accommodate a seat, han- 
dlebars and crank (left) to easily convert a 
two- wheeler for on« Into a tandem (right). 



CYCLES OLD AND NEW 

S tep on the tittle bracket above the 
back wheel, swing up quickly, 
and you're off and riding on Ihe high 
wheeler from Rideabte Bicycle Repli- 
cas. Lie down in the cockpit of Huffy's 
Vector tricycle, available by mail order 
horn Early Winters Ltd., 1 10 Prefon- 
taine PL 8„ Seattle, Wash. 98104, and 
for the cost of a sports car you can 
pedal a try at a new speed record The 
rig is catted the world’s fastest human- 
powered vehicle. In trial runs, the futur- 
istic cycle has been limed unofficially 
at nearly 60 mph, 

Peony-Farthing replica (left), with 48- 
Inch from wheel, costs only twice ihe 
1885 pries of8315. Hutty Vector {below), 
from Early Winters Ltd., la 810,000. 
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Detroit shifts gears 



Last-minute changes and eleventh-hour decisions have 
scrambled Detroit's traditional introduction dates. 



R emember when the traditional 
new-car introduction was a Big 
Event every autumn? What will the 
new Cara took like? What new en- 
gines and features will they have? 
Dealers covered their windows a few 
days before, buyers and tire-kickers 
lined up outside in anticipation, and 
a fortunate few drove one home that 
day to become first on their blocks. 

For magazine auto writers, sum- 
mer in Detroit became an annual 
orgy of "long lead’" previews, when 
the manufacturers rolled out proto- 
types behind their proving-ground 
walls for test driving find photogra- 
phy, Because it takes about three 
months to get a magazine story into 
print, the idea was to get introducto- 
ry articles in fall-issue magazines to 
Coincide with the public introduc- 
tion. Of course, the w riters and edi- 
tors were honor-bound not to reveal 
juicy details or publish authorized 
photos until the official — usually 
September — "release 1 ’ date. 

Imports use different routine 

The imports, on the other hand, 
have pretty much ignored this De- 
troit tradition. They begin design 
and development of new- products 
whenever a need is recognized and 
resources are available, and launch 
them whenever they're ready. If 
that happens to be in the middle of a 
model year, so much the better. That 
way. their press coverage doesn't 
get buried under the domestic new- 
model news. 

In recent years, under intense 
scrutiny from all sides and heavy 
pressure to meet the import compe- 
tition, Detroit has been moving 
mure and more in that direction. 
Mid-year introductions of major 
new products «JM's X- and J-cars, 
Ford's EXP/LN -7) h ave become com- 
monplace, and Rome of the old cloak- 
find-dagger secrecy has been re- 
placed by surprising candor about 
new-product programs. Twice in the 
last two years. Chrysler has shown 
prototypes and styling models of its 
future products to selected groups of 
dealers, press and government peo- 
ple, 

At this summer's magazine 
shows. Ford offered demonstration 

(Plr : ar,p h.rr; rp Tftfci 



WHEN THE '82 CARS 
WILL BE IN THE SHOWROOMS 


! September 
1981 


GENERAL MOTORS 

.New; Chevy/GMC rwd* mini pickup. 




Carryover: Intermediate sedans: Malibu, Monte Carlo. Cut- 
lass Supreme. Grand Prix, Regal, Bonneville (rwd G-cars}. 
Full-size sedans: LeSabre, Electra. impaia. Caprice |rwd 
B-carsl. 


October 

1981 


New: Corvette. 


November 

1981 


Nsw Chevy Celebrity. FVintisc A-AOHC), Olds Cutlass Ciftra 
(turrit A-cars) 




Carryover: Phoenix, Citation, Skylark, Omega (X-carsl, Che- 
vette, Pontiac T-1000 |T-car$); Cavalier. J-2000, Cimarron 
(J-cars). 


December 

1981 


New: Camaro /Firebird [F-cars— downsized, still rwd). 


February 

1982 


New; Olds and Buick versions of J-cars (to be named). 
Imp a la /Caprice line discontinued 


September 

1981 


FORD 

New: Continental (downsized, still rwd), 




Carryover: Escort/Lynx. Mustang/Capri, Fulura/Zephyr, 
EXP/LN7. Thunderbird/Cougar Xfl-7, Lincoln. Mark VI. LTD. | 
Marquis. 


November 

1981 


New: Granada/ Cougar wagons (still rwd). 


April 

1982 


New; Ranger mini pickup (rwd). 


September 

1961 


CHRYSLER 

New. Super Ks—Le Baron/Dodge 400 (fwdl; New Yorker 
(downsized, still rwd). 




Carryover; Colt/ Champ, Omm/Honzon, TC3/024. Challenger/ 
Sapporo, Mirada. Cordoba. Imperial. Gran Fury, Diplomat 


April 

1982 


New; Le Baron convertible ffwd}. Omni. -Horizon -based mini 
pickup (fwd), 


September 

1981 


AMERICAN MOTORS 

Carryover: Concord. Spirit. Eagle. SX-4, Jeep Cj-5, CJ-7, 
Scrambler, Wagoneer, Cherokee, Renault LeCar. iSi 




r r*tJ rmr-*Hwi tfrivR 
Mwd frflPf-WfWit 



A lthough it's still playing a catch* 
up game, Ford Iras delivered 
some interesting surprises for ‘82 
and done a very good job of making 
its carryover hardware more ap- 
pealing and competitive, 

Perhaps the most interesting car 
in this year's lineup is the Conti- 
nental, built on what would seem to 
be a humble platform, that of (he 
Cougar XR-7. And the Cougar plat- 
form was, in turn, based on a 
stretched version of the even more 
humble Fuirmont/Zephyr Fox” 
platform. As cut-and paste as (his 
may sound, the '82 Continental 
nevertheless is every inch a luxury 
car, truly worthy of wearing the es- 
teemed Lincoln badge. 

But, more on the Lincoln Conti- 
nental later. In addition to this 
luxury car. Ford has introduced a 
five-door hatchback version of the 
popular frogt-wheel-drive Escort/ 
Lynx and a Gmna da/Cougar station 
wagon for '82. 

A new 3.8-iiter Vl> engine is op- 
tional in Granada/Cougar and 
T-Bird/XR-7. and a new lockup 
torque converter becomes standard 
in most rear-drive models with the 
3,13-liter straight Six and the A. 2-liter 
V8. 

Standard fuel tank capacities of 

For B2. Mustang can be had with an 
optional 5.0- liter V6. which gives it 
super performance Coopted with TAX 
handling package, this tiuia bomb 
can corner, as well as accetorale, 



many models have been increased, 
nnd there's an optional 20-gallon 
extended -range tank for Fairmont/ 
Zephyr and G ran ad a/Cougar. With 
their fuel tanks redesigned and re- 
located to the area between the lug- 
gage compartment and the rear seat, 
these cars also get a more usefully 
shaped deep well trunk, replacing the 

The 

'82 Fords 

Dearborn serves up 
a surprising new 
Continental and a 
lightnrng-quick Mustang. 

by Gary Witzenburg 

OETBC T AU»G FO'TOn 

previous shallow, flat-floor design. 

There's a new Tripmirtder option 
for LTD/Marquis and T-Bird/XR-7 
that helps plan fuel stops, predicts 
arrival times and monitors fuel 
economy. 

Cars with AM nr AM/FM mon- 
aura] radios now get two sjK-akers 
instead of one. A flash -to- pass fea- 
ture is added to the column-mounted 
high/low beam switch in most 
models, analog clocks ate upgr ailed 
wit li a more accurate quartz crystal 



time base, ant) most gas caps are 
now tethered to prevent losing them. 

Unfortunately, the LTD/Marquis 
5.8-liter V6 engine has been discon- 
tinued. This means that the heavi- 
est -duty towing package available 
on these lor any Ford Motor Co.) 
cars is now a Class 11 setup, good 
for trailers up to 3,500 pounds. 

Besides the new wagon, which has 
a 70,5-cu. ft cargo capacity and a 
handy (optional) life-up window in 
the tailgate, changes to the Granada/ 
Cougar line include replacement of 
the '1.2-liter V8 with the new 3,8- 
liter Vft as optional engine and dis- 
continuation of the base, four- 
cylinder Cougar. 

Ford's Fairmont line is consoli- 
dated to n single Future series in 
two-door sedan, fnuredoor sedan and 
two-door sport coupe body styles, 
while the corresponding Mercury 
Zephyr now offers only four-door and 
Z-7 two-door coupe variations. 

Exciting news for Mustang and 
Capri buyers is a real I v powerful new 
5.0-liter V6 engine (teamed with a 
four-speed manual transmission) 
that gives excellent ! 8.0 -see., 0 to 
G0-raphl performance, thanks to a 
special camshaft, large-venturi care 
buwtor and low-restriction intake 
and exhaust systems. 

This new- Mustang reminds us of 
the old muscle car days — but even 
better, because this car really han- 
dles. The TUX handling package, 
which was available last year, can 




now be used to the fullest, due to 
the increased power on hand. 

Introduced as mid-year models, 
Fbrd's EXP and Mercury LN-7 get 
a higher performance 90-hp engine 
option. The basic 1.6-liter Four is 
still the Same, but has been tweaked 
to yield 20 more horsepower. At first, 
this engine will come only with an 
automatic transmission, but will 
soon be available with a close-ratio, 
four-speed gearbox 

This close- ratio box. as well as a 
much improved handling package, 
will also be available in Escort/ 
Lynx vehicles. 

Lincoln Continental 

The Continental measures 201.2 
inches long on a 108.5-in. wheel' 
base, about an inch longer than the 
Cougar Xft-7, four inches longer 
than the compact Zephyr and 15 
inches shorter than the two-door 
Mark VI. It comes in a single four- 
door body style in Standard. Signa- 
ture Series or Givenchy Designer 
Series trim and is powered! by your 
choice of a 5.0-liter V8 or an all-new, 
lightweight, 3,8-liter V6 coupled to 
an improved four-speed overdrive 
automatic transmission with a fuel* 
saving, lockup torque converter that 
operates in all four gears. Base curb 



weight is 3,555 pounds — fairly svelte 
by luxury-car standards. Projected 
EPA-rated fuel economy (final num- 
bers weren't in at press time! is 16 
mpg city, 24 mpg highway with the 
V8 ; 19 city, 26 highway with the V6, 

Most surprising is the job the 
chassis engineers have done to refine 
the competent, but unremarkable. 
Fox- platform suspension to give a 
fairly Lincolnesque feather-pillow 
ride, without the usual barge- 
like, unresponsive, marshmallow 
handling. 

Extra-soft springing and increased 
ride travel do result in a lot of body 
roll when the car is pushed hard 
through a corner, but the variable- 
ratio power rark-and -pinion steering 
produces relatively quick and pre- 
cise response and a far less numbing 
feel than that of any past Ford prod- 
duct of this size and above in 
memory. It's no sports car, of course, 
and no match for the typical agile- 
handling European luxury car, but 
it's also less harsh and stiff kneed 
—and that is what most American 
luxury car buyers still prefer. 

Key to the Continental’s excep- 
tional ride/handling compromise is 
a combination of clever and cost- 
is-no-object engineering. For one 
thing, both the modified i separate. 



inboard coil springs) MaePherson- 
strut front and four-bar-link, coil- 
spring near suspensions utilise low- 
friction, gas-pressurized shock ab- 
sorbers that soften minor bumps 
and don’t heat up and fade in rough 
going. 

The front lower control arms are 
of a new mullipiece forged design 
with integral, low-friction plastic 
ball joints and larger, softer rear 
bushings to ease impact harshness. 
Voided, elliptical, tri-rate rear sus- 
pension control -arm bushings give 
good impact isolation in the longi- 
tudinal direction, while preserving 
vertical load-carrying capacity and 
lateral cornering-load rigidity. 

There are also ride -smoothing 
rubber sleeve dampers inside the 
rear springs and thick rubber iso- 
lators between them and the body. 
Four-wheel, hydraulically boosted 
disc brakes provide excellent stop- 
ping power and fade resistance; and 
unique P205/75R15 self-sealing 
tires, on forged aluminum wheels, 

have low rolling resistance to aid fuel 

economy and an aggressive, wrap- 
around, all-weather tread pattern. 

The new 3. 8-1 1 tor Vh engine was 
designed to give the performance of 
a small Vfi and the fuel economy of 
h Six at the weight of a four-cylinder. 




Putting out fibout 112 hp. ir weighs 
only 31 L pounds— four more than 
lord's 2.3 liEer four, 130 less than 
the 4.2-Iiter VS and f>4 less than the 
same-displacement Buick Vi>, ac* 
cording to Ford. 

Its horsepower- to-weigh L ratio is 
betLer than any other Ford engine 
(except the high- perform Ei nee 1.6- 
liter Escort /Lynx Fouri and most 
others in the domestic industry, 

Its cylinder heads, intake mani- 
fold. pistons, front cover, water 
pump, oil pump and accessory 
brackets are aluminum, its block is 
tbin-wall cast iron, its rockenarm 

Ford EXP {right} gels a high-performance 
of its, tf'Iilw, four-cylinder angina. 
‘14 Ford Esc or I (OCX. below} and Mercury 
Lynx coma n five-doer hatchbacks. 



covers are lightweight plastic. Its 
accessories are run by n single, ser- 
pentine drive belt, and its cast, 
nodular-iron crankshaft has offset 
pins for even, 120-degree firing 
impulses. 

Through a computerized process 
cailtx! “engine mapping.” its calibra- 
tions are set for optimum economy 
and (unless there’s es la£t-minuu> 




change!' should not need electronic 
engine controls to meet 19S2 omis- 
sions standards -except in Cali- 
fornia. whore microprocessor air/ 
fuel ratio control and electronic 
knock detection are used. All this 
adds up to an engine that 's smoothly 
adequate in a we 1 1 -equipped Conti- 
nental. though the alternative a,0- 
litci VS gives better performance at 
a one- or two-mpg real-world econ- 
omy penalty. 

It's no surprise that the Conti- 
nental is fully equipped inside, with 
plenty of head, hip and shoulder 

|Ffcy=i££r ajm ft jagga 

Cougar wagon (below) h&s b standard 
3r34Htir VG md optional 3 l-liter VG, No Vfl 
is offered. The Lincoln Town Car (bohom) 
com** wish 5.0- liter engine only. 









W hether it’s a barroom braw] 
or the ultimate, unthinkable 
nuclear conflict, the idea behind 
making the first move — the first 
strike— has always been the same: 
Wipe out the opposition's ablity to 
retaliate. The principle has no 
better illustration than the case of 
one aide's sending its air forces 
after the other side's airfields. You 
may have the best airplanes and 
military pilots in the world, but if 
they can’t take off. kiss air superi- 
ority good-by. 

Overcoming a preemptive air strike 
has always been on the minds of 
the U.S. Air Force's strategists, 
and one system now being readied 
for testing represents a possible 
solution in the form of a unique 
combination of existing technol- 



Airborne 
from . 

the ground up 



In contrast to costly, complicated defense 
technology, the mating of two proven systems could add 
the dimension of a ’flying start* to combat aircraft. 



Bell Aerospace will carry ouL wind-tunnel 
tail* frn a model A ATS platform Support- 
ing o 1/IQ-scale Fr4 fighter mock-up (tjpn 



rowed Irom the Navy). The fathered sys- 
tem will be studl#ri to assess lit overall 

liability in an nintreim. 







ogies. The idea, called Alternate 
Aircraft Takeoff System and referred 
to by the inevitable acronym AATS, 
originated at the USAF’s Flight 
Dynamics Laboratory at Wright- 
Patterson Air Force Base near 
Dayton, Ohio. It calls for the de- 
velopment of a ground-effect 
machine, popularly known as a 
"hovercraft," to serve as a support 
platform enabling combat aircraft 
to take off from bombed or other- 
wise damaged runways. 

The unmanned hover platform 
would use its own power for ground- 
effect ascension only; the aircraft's 
jet engine or engines would accel- 
erate both the plane and AATS to 
takeoff speeds. Upon actual take- 
off, the aircraft’s wheels would 
leave the wells built into the hover 



platform and drogue parachutes 
would deploy automatically to 
slow and eventually halt the AATS 
for retrieval. 

Capt. Richard Alraassy, project 
officer for AATS at Wright -Pat- 
terson, told PM that, as currently 
envisioned, an operational system 
would use a platform with conven- 
tional hovercraft-type pleated 
rubber skirting levitated by a Pratt 
and Whitney PT-6 (small utility 
aircraft) turbine engine driving a 
ducted fan. This, Aim assy says, 
could accommodate a combat- 
ready F-15 fighter (over 46,000 
pounds gross weight) and enable 
it to achieve takeoff speeds over 
— not exactly "on" — -runways that 
are bomb-cratered. 

Also implied, if the system works. 



are possible takeoffs over unpre- 
pared terrain, sheltered waters, or 
even a "mixed-media" takeoff— a 
first for any aircraft. 

The big question to be answered 
in scale- model, wind-tunnel tests 
being readied by Bell Aerospace, 
as USAF’s contractor, concerns 
the overall stability of the mated 
aircraft/hovercraft system at the 
necessary speeds. If this can be 
determined with 1/10-scale models 
in the tunnel, a full-size prototype 
could be in test by 1933. 

And if full-scale systems are 
feasible, why not a hybrid aircraft 
with its hover capability built in? 
In a "stealth” configuration, 
capable of takeoffs from anywhere, 
it could rewrite the strategy books. 

— Robin Nelson 




A ny gripes voiced by Starlet owners 
are overshadowed by the praises. 
Really — what’s to oompfain about? 

The Toyota Starlet delivers 34,7 mpg in 
town, according to our owner survey, and 
42.5 mpg on the highway. That's a record 
in our book, as well as the EPA's. 

Of course, real-world fuel economy 
didn't measure up to the EPA's 39/54 
mpg, but then, it never does Yet most 
Starlet owners who purchased their cars 
for economy — and that’s a cod &1 . 1 per- 
cent — weren’t shedding any tears for the 
oil sheiks. 

And, yes, if you look al the summary at 
the end of this story, you'll see ihat 14,2 
percent of our respondents said they’d 
appreciate mpg ligures to match those 
projected by the EPA. But face it. friends, 
that's like the Hunt brothers grumbling 




Agile handling and quick responses got 
rave reviews from mosi StarJet owners. 



PM 

OWNERS 

REPORT: 

TOYOTA 

STARLET 



because they have to lug all those heavy 
canvas bags lo the bank. 

Nor could our owners fault the Starfel 
on mechanical grounds. In nearly two mil- 
lion miles, only 1 7.5 paroem of the owners 
surveyed had even glmpsed the inside ol 
the dealer’s back shop. The rest just filled 
the tank with unleaded at 400-mile inter- 
vals and kept their right foot On the gas 
pedaf. 

The Impression we got from owner 
questionnaires was that this is an extraor- 
dinarily good car, doing just what its buy- 
ers expected — or perhaps a bit more. 

From an Illinois postal employee; 'This 
is not a luxury car It's basic, no-frills 
transportation. I'm gelling excellent gas 
mileage— up to 44 mpg on the road— and 
have needed no service at ail In 8,300 



miles. The Starfel is superior to domestic 
cars in workmanship, paint quality, panel 
alignment, and. most of alt. price. I have 
no complaints. The Starlet serves its pur- 
pose perfectly." 

A sporting-goods manager from Rhode 
Island told us; "Nothing’s out of place, 
and nothing’s taken me beck to the dealer 
in 6,500 miles, Dependability seems the 
result Ol proper engineering and quality 
control, Who has lima, money, and 
patience for repairs? UHradependabiMy 
seems to be a long-term Toyota sales 
scheme. Mileage ranks very close to 
dependability on my list ol likes— and so 




Despite Its spartan Interior, owners found 
Starlet to be surprisingly comfortable. 



does price. I alrnostforgol price, but with a 
car this good that's also one of the lowest 
priced on the market, how can I go 
wrong?" 



BY MICHAEL LAMM west coast editor 






Owners praised the 
nxcellent headroom. 



Toyota’s Starlet stars in 
fuel economy, but 

just never 
get enough! 
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A Texas military officer: "We have five 
drivers in me family arx) only three cars— 
the Starlet, a VW Beetle and a Cadillac. 
Everyone wants to drive the Stariet. and 
we'd love to replace the Beetle with a sec- 
ond one [Starlet]. Our family Is taller Mian 
average, yet there's room for two weeks 
of groceries plus three or four kids in the 
back. Great headroom, too, and lots of 
pep from Ihe engine," 

A Delaware chemical supervisor: "I 
really love the car. I owned a VW Rabbit 
previously and. In my opinion, the Starlet 
is superior. It's totally (noublefree and 
costs less to buy and operate. On a recent 
business trip to Georgia, t averaged 477 
mpg under excellent road conditions, but 
get about 42 lo 45 In normal highway driv- 
ing. I have no complaints and have never 
needed service, though I did get a flat tire 
once." 

A Texas engineer was one of the few 
owners who did need dealer service. "I 
had a loose defroster duct and noisy 
speedometer cable The dealer repaired 
these under warranty and also adjusted 
the idle at the same lime. The car could 
use additional sound insulation, because 

it's noisy and buzzy on the freeway. That 
would add weight, however, which would 
cut gas mileage. For great gas mileage, 
features and overall engineering at an 
affordable price, the Stariet is one whale 
of a car ," 

An Illinois nurse was a member of the 



minority that complained about fuel mile- 
age. "I've been disappointed In lhat 
regard," she told us. ‘and am getting 28 
to 30 mpg instead ol 39 to 54. I’d also like 
a light to show when the manual choke is 
pulled out. because t sometimes forget to 
push it back in, and tiaf wastes gas. 

"While I’m wishing, I'd like smaller rear 
wheel wells so Ihered be more luggage 
space, plus a utility shelf under l he glove- 
box. And a shade over (he luggage area 
to hide what's stored back there. And a 
rear wiper, which l didn't get, and a sun- 
roof, which I cant gel." 

A New Mexico soil scientist: "We were 
made to feel very welcome by the dealer, 
and Ihe salesman didn't try to pressure us 




OimlnuTive 1 ,3-uter Four sips gas « an eco- 
nomical rata of 42.5 miles lo the gallon. 



into buying a more expensive Toyota. 
Now that l ve put 7,500 miles on ihe Slat- 
let. 1 appreciate (he gas mileage and the 

( Pteasb turn lo pags * 62 J 



Starlet In the spotlight 



Toyota delayed ihe Steriefs American 
debut until 1961. but ihe thrifty little three* 
door had already played to European audi- 
ences lor a couple of seasons. And ha 
major mechanical* can claim IS year a of 
dramatic training So whan the Starlet hit 
the board § bare, she arrived with u stage- 
tasted script and considerable off- Broad- 
way experience. 

Nothing sesmslq succeed like traditional 
lines, which. In the StarJet's case, comple- 
ment conventional engineering: a front- 
mounted 1290-cc Four driving the rear 
wheels; MncPherson struts fore, four-fink 
coils alt; a mere 1610 pound* of weight; 
and ample apace for two adult* up front 
plus two kids or 1 1 cu, ft. of cargo In the rear 
area. 

At a beee price |u*i above $5,000, the 
Starlet ft not the least expensive actress in 
Toyota'a stable ol store. She Is. though, me 
moat fuel-efficient gasoline-powered car 
currently told In this country, with an 
Impressive ERA billing of 30 mpg ctiy end 
54 mpg highway. 

The Starlet cornea only one wary: three- 
door hatchback in one trim level. But stan- 
dard equipment includes tachometer trip 

w«ll-hcil*i*wl huckat iuti P 

fold-down rear aeat h carpeting, five-spaed 
manual transmission with an overdrive, 
front disc brakes and rack-and-plnlon 
•tearing. 

With such an array ol features. It 1 * no 
wonder the Starlet receives ovations wher- 
ever aha goes. 



A NATIONWIDE SURVEY BASED ON 1,884,519 OWNER-DRIVEN MILES 




The large cargo area can handle foia of 
groceries Or enough luggage for a long 
trip (right)- Unlike nost economy cars, 
Starlet has rear-wheel drive, not iwd. 
Some owners would prefer twd for better 
traction In anew and Inclement weather, 



Owners feel that ihe 
alrcundltkmiing controls 
need some improvement. 



The durable engine and 
reliable drive train 
require little service. 
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Oh. to be a traffic cop 

for a day! 



by Wade 



You shake your fist and 
honk your horn at these 
Interstate bozos. Don't 
you wish you could 
give them a ticket? 



T ake a drive down any Interstate 
in the country and you'll see the 
usual shenanigans: people backing 
up for missed exits: people coming to 
a full atop in the acceleration lane, 
then pulling out into the path of 
oncoming traffic at a 45* angle; peo- 
pie pulling homemade trailers that 
handle about as well as a paper cup 
in a typhoon. 

Naturally* the only troopers you 
see are manning their radar units, 
ready to give speeding tickets to 
vacationers, businessmen, truckers 
and other generally law-abiding cit- 
izens who are driving attentively, 
but slightly over the speed limit. It 
might lead you to wonderi Ifl were a 
traffic cop for a day + whoki get the 
tickets, and who'd get off? 

It p s a fact of life that a police offi- 
cer cannot ticket every law breaker 
that he sees — if he did, he p d never 
get more than a half mile from the 
station house! 

So he must pick and choose from a 
garden blooming with violations, 
ticketing those that are especially 
dangerous, or are easy to make stick 
in court. or are his pet peeves, or— in 
many cases— are the target of a spe- 
cial campaign against speeding. 

Here are the folks I p d 
bust. See if you agree with 
me. 

Tilings rd give 
tickets for 

■ Failure to dim bright 
lights — Hey! Give me a 
break. This guy drives me 
n uts \ It's usually a subur- 
ban cowboy in a pickup and 
he*s running with enough 
auxiliary halogens to light 
up Chicago. Not only does 
he want to see the road, 
but every blade of grass 
fin the shoulder, as well. 

In the process, he gives 
everybody in front of 
him severe radiation 
burns. 

These sujwrbright 



Baching up on expressways 
ft happens all the time and there 1 * 
never ■ cop around to see ft. A clear 
call for ■ citizen 1 * arrest and a fine. 



lights have their purpose. But 
they're not for a detailed examina- 
tion of your retinas. I'd write him up 
in a second. It's not only a nuisance, 



In your minor 
he's big as a house and 
blistering you with a million 
candlepower. Here's s ticket; shul the lights. 



but a serious menace on the ro&ti 
a Engine running In an unattended 
car— This is not only dangerous and 
an open invitation to car theft, but it 
also makes OPEC happy by wasting 
lots of gas, I f ve seen parked cars 
running with only children inside 
and the parents off shopping! Maybe 
they should test your LQ. along with 
your eyesight down at the Motor 
Vehicle Bureau! 

9 Driving with anew on the ter — Do 

you know anybody who's guilty of 
this? You usually see this squid in 
the early morning. He looks like he 
just drove through a snowbank. He's 
cleared a tiny section of the wind- 
shield and let the rest of the snow 
cling to the car. The idea here is that 
he'll let the wEitd blow the car clean, 
not realizing that there are icy 
chunks along with that fluffy white 
stuff blowing away behind him. And 
the icy stuff decides to fly off just 
when he cuts you off. And he doesn't 
even know he has cut you off 
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because of all the snow on the win- 
dows. 

Nice guy. See you in traffic courts 
buddy. You're dangerous! 

■ Failure to keep right (except to 
pen)— This self-righteous* Drive- 
55er clogs up the fast lane and forces 
other drivers to commit the danger- 
ous or tin some states) illegal act of 
passing on the right. This can also 
cause other nuts to H, get even"' by- 
cutting off the snail — another dan- 
gerous and tieketable offense. 

■ liking up two parking spaces— 1 
know the exercise is good for me, but 



sometimes I'd rather not park two 
blocks away — at least not because of 
a rude, thoughtless driver. 

There's no law against this on the 
books* so even a cop won't do you 
much good with this one. But, Pd 
love to give him a fine and 30 days 
hard labor in a busy parking lot, 

■ Driving without Sights attar dusk— 
This is another one the l.Q. teat 
might solve. If it's too dark to read 
the instruments, you'd think a per- 
son would be able to figure out that 
it was time to turn on the lights. 

■ Operating an unsafe vehicle— This 



m 

includes all the rambling wrecks 
with bald* underinflated tires, wob- 
bly wheels, nonexistent brakes* 
dragging exhausts, missing or bad- 
ly aimed headlights* and so on. 

■ Backing up on expressways— 
These people have got to be out to 
lunch. Mow can anybody be so igno- 
rant as to risk a massive pile-up by 
backing up to a missed exit? But you 
see it all the time , and it's scary. And 
there 1 * never a cop around when it’s 
happening. They're too busy playing 
space wars with radar guns. 

This should be a capital offense. It 
often is for the other guy. 

■ Opening doors Into traffic — Anoth- 
er suicide mission that can involve 
innocent passers by, 

■ Unnecessary horn blowing— This 
annoyance is Illegal in New York 
City* but the law is seldom enforced, 
Homa are for wm*rgi&nei*&. They are 
not substitutes for doorbells, nor are 
they an acceptable way of signaling 
displeasure or frustration. The big- 
gest problem with abusive horn- 
btowing is that* like the boy who 
cried “wolf," you may find no one lis- 
tens when you really mean it. After 
two convictions under this statute* 
the offender's car should be 
equipped with b horn from a diesel 
locomotive. On the dashboard. Fac- 
ing the driver* 

■ Driving too fast for conditions — 

Even Mario Andretti has to slow 
down for rain, snow* fog, and ice. So 
why not you and mo? Just because 
you didn't crash in the last half mile 
doe*n T t mean you won't crash in the 
next half mile, 

■ Tailgating— Tail gators are usual- 
ly dangerous, frustrated, unpredict- 
able drivers, I always pull over and 
let them by. I'd rather have them in 
front of me, where 1 can see them. 

■ Hit and run, Or dent and run — Both 




f'W M" Dei So -Tr X ,P * 



The nerve of Ihla guy. No matter whcl size 
car he’s driving, he maneges lo lake 
up two spaces, Write him up. 
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What does It take lo push a broom over a car? Not much. But, apparently it's foe much 
work tor voma people. This guy would much rather transfer the enow to your cor. 



of these acts come under the head- 
ing' qf “leaving the scene of an acci- 
dent/ 1 This is a serious offense in ail 
states „ and the penalties can he 
equally severe^ whether you T ve 
struck someone or scratched a paint 
job. This is to encourage you to face 
the music the first time around. 

■ Driving without seatbelt* — Like 
motorcycle helmets, auto seatbelts 
are for your own protection. Making 
you wear them may be a violation of 
your rights, but not wearing them 
only encourages timid lawmakers in 
Washington to violate your wallet by 
demanding expensive air bags on 
everything from buses to motorcy- 
cles. 

There ought to be a law that we 
wear the seatbelts already in our 
cars, and thereby save many of the 
1*000 lives lost in traffic accidents on 
our nation's roads week. 

B Kids standing up in m oar— This 
one is very dangerous, and 
the cops don't even bother 
with it. Tve seen cars loaded 
to the roof with a half dozen 
kids pass by a police car, and the cop 
doesn't even gjve them a second 
glance. It's an accident waiting to 
happen. 

Even if you don't have a collision, 
unbelted kids could get badly hurt. A 
panic stop or really fast evasive 
manuever can send children bounc- 
ing all over the car P 

I'd have no qualms about giving 
this offender a very stiff fine and 
putting points on the license, too. 

■ Pulling away from the curb without 
signaling - I'yc been spooked and 
startled countless times by drivers 



who pull away front the curb without 
signaling. Usually, the driver is fac- 
ing me on the other side of the road 
parked along the curb. One moment 
he’s just a "parked ear" and the next, 
he's in the traffic flow — a potential 
head-on threat to you* especially if 
the road is a narrow' suburban 
street, where traffic usually uses 
the middle of the street between the 
parked cars on either side. Some 
day, this bird is going to get you — 
and himself — if he h s not ticketed 
now to change his sloppy behavior. 
■ Passing a bicycle recklessly — This 



in us x bikers to move over onto the 
shoulder of the road (if there is one) 
30 that you can get by. Don't sneak 
right up to him and lean on the 

horn! 

■ Driving too alow for conditions— 

This just makes other drivers 
nuU and causes them to do 
crazy things. You're always 
safer when you go with the 
flow, neither too fast nor too 
slow for driving conditions. 

M Driving under the influence— The 
local police or highway patrol— even 
Khv ITHiPs — can't spot every driver 
whose erratic lane changing, speed- 
ing up and slowing down indicate 
that they are driving under the 
influence of alcohol or drugs. When 
you spot these killers, there's not 
much you can do to get them off the 
road without taking the law into 
your own hands. 

If you think that you're trailing an 
impaired driver, the best thing you 
can do is alert other drivers coming 
up behind you with hand signals or 
your flashers, but there's no way to 
alert oncoming traffic— the unsus- 
pecting drivers who face a possible 
head-on, The wisest course of action 
is to pull off the road at the first 
opportunity and call your local po- 
lice emergency number. Give the 
description, license number, loca- 
tion and direction the car is travel- 
ing. 

WeVe done this several times and 
□n one occasion, had the satisfaction 
of the highway police calling us at 
home an hour later to assure us that 
the driver was apprehended and off 
the road. 






often happens or two-lane roads 
when a driver is too thoughtless or 
too arrogant to stow down to the 
bicyclist's speed until the road is 
clear to pass. 

Frustrating as it is, you should 
stay behind the bike on curves, hills, 
or when the re' $ traffic coming the 
other way. A short. friendly toot of 
the horn from 100 feet away will get 



A panic atop 
may spell disaster 
for this crew. Bui copa 
don't seem lo care. Full over, 
lady, and get ihos* kids belled. 

Those are the guys who drive me 
nuts, and the ones I'd ticket if 1 were 
a cop. What do you think? We’d like to 
know. J f y ou p d like to ticket a certain 
type of driver, or some particular 
maneuver that’s not covered by a 
law. let's hear about it. 

Mail it to Popular Mechanics, 
Traffic Cop, £24 West 57th Street, 
New York, N.Y. 10019. IK 



OS POPULAR MECHANICS 







An aiperjnwiai. Nghtwetgnt rnodeJ putts a barefoot water airier; it 
can low three or more on ski a with n 25-hqra* outboard mol or. 



ftugqed tnougti to run over sandbar 4, ih* » 
basis performed tho Hunt for a TV show 



I ts shaped like a bathtub, and hasn't been changed in 20 
years, it has starred on television and can run while full of 
water It's called a Flying Flivver, and would probably require 
half a ton of bricks aboard to sink it 
Four times a day, for many years, it has performed tor 
thousands of spectators, as Corky, resident down in the famous 
Cypress Gardens Ski show, puts It through its paces at winter 
Haven, Fla Standard power is 3 6 -hp motor, which gives tively 
and economical performance, but tor exhibition work at the 
Gardens it mounts a Johnson 25 . Set up for racing *1 has 
successfully handled mills o! up 10 SO up and speeds as high 
as 3 startling 57 mph For a TV show, builder Mike 
Osborn added a racing deck for his small son to drive. 

FUflcsiMM j«rv.ffCBr 



Overall, the fiberglass huff is 9 feet, 2 inches long, with two 
ixull-in loam sponsons that give it extensive liability and flota- 
tion Osborn Marine. 888 Lake Drive. Winter Haven, Ra 33080. 
provides Flivvers in red. blue, yellow, green and white The 
56-inch beam aids the buoyancy chambers in making the Ffiv- 
ver almost unltippabfe Spectators expect to see one kite over 
backward, but its design forgives rough treatment and makes it 
a good craft for kids, as well. 

The price from Osborn is $499 a standard model weighs 
120 pounds, bur Force Engineering in S&rasola. Ftp., 
builders of the Stiletto catamaran, used Nome* honey- 
comb to cul one to an experimental 30 pounds. But at any 
poundage, ihe Fiiwer is a heavyweight m performance. 






Almost any boat can 
ba capsized, bur 
Corky-rhe-Ctown's 
Cypres* Garden* show 
routines hair* never 
managed to do It. 



1* jarir* #H *1 i.#' 

- 1* 1 , 



£v#m lull qf waler Che Flying FHvver can power along wllfr a Custormzed wilti racing deck end cockprr lor a young driver, tho 

hJg h-Hiiounted ou( board a nd ba ct ttseil out fla the ipeed incrita ws. Flaw ve r, w ItH jfic k ed - up mq to r. turn s i n a s iai I I ng pert q r rn a n cq . 
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. .. u Put PM'* . 

kitchen organizer 

on your door 

Well-planned storage keeps everyday items 
in one spot and out of sight when the door is closed. 



M ake this kitchen organizer and 
you'll find the whole family 
enjoy ing its conveniences. You can 
install il on the back of any door,, 
such as the one loading to the base- 
ment, ^ara^e or pantry- It is so 
attractive, though, you may not 
want to hide it* 

Designed by architect Lester 
Walker, the unit has received careful 
consideration for storing the most 
commonly used kitchen items. Toxic 
Liquids are stored on the upper 
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shelves out of reach of children; low- 
er binss may ion tain paps u-cups, mp~ 

kins and anything else children use 
regularly. 

Perhaps the neatest features are 
the wrapping digpi-nxcrs. Hacksaw 
hi ad es s e r ve as c u l ti ng ed fo rah* 

minun> foil and the like and make 
the dispensing of these materials it 
fast* one-hand operation. You can 
also see when you’re getting low on 
wraps* as the rolls are not concealed 
in awkward hoxe$. 

The unit shown is pointed with 
PPG Industries' semi gloss latex 
enamel: Bohemian Blue for the 
sides, Candle Glow on all inside aup 
faces and New Rust on the dowels, 

Materials used 

The unit is constructed of 
MDO (medium density overlaid] ply- 
wood. Having a very smooth surface, 
this is more costly than ordinary lit 1 
plywood, but it is well worth the dif- 
ference for several other advan- 
tages, It is made with good-quality 



Ok-^i >e j .'*T A'nifcci LA 
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inner plies and thus there arc no 
hirtfi? voids or splintery areas. An 
MDO panel does not warp easily and 
doesn't splinter at the edue when 
sawed. Its smooth, tint surface is 
especially well suited for painting:. 

Cutting plan 

All required pieces can he cut from 
one f nit panel if you follow the cut- 
ting! plan shown. The initial cuts can 
be made with a sabre saw or circular 
saw. Whatever saw you use, be sure 
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to use a smooth-cutting plywood 
blad e an d set u p you r gu ides earefu I - 
ly so that you will have finished cuts 
in one step. Remember to allow far 
the saw kerf when you lay out the 
cutting pattern. 

A 4 x 8 panel can be cum bersome to 
work with, 50 a J ways have it proper- 
ly supported for its entire length- 
Readjust your supports after each 



\ 




Mika the lower, angled cuts of the side- 
pieces with circular saw and guide atrip. 




Atways extend the guide strip beyond the 
edge of workpiece, Cutting diagram Is 
designed to allow removal ol waste piece. 




Sandwlctvclamp three vertical members 
together (before centerpiece la cut Into two 
dividers]. Finish- sand exposed edges only, 
tlee 130-grlt p them 1 50-grit paper. 
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cut and avoid a situation in which it 
will be awkward to make the full 
length of the cut in one run. 

Make the first cut across the panel 
to yield the piece from which the 
front U) is cut. This procedure will 
allow you to make several length- 
wise cuts to get smaller sections that 
are easier to handle. Next, use 
clamps and a straight strip of wood 




Reset the guide, even for short cute, each 
time you make a cut with The circular saw. 




Complete the circular uw cute Into the cor- 
ners with a sabre eaw. Cut slowly with 
steady hand or uee • straightedge guide, 
carefully positioned to yield a clean line. 




Use a drill prase or portable drill guide to 
assure boring the holes straight. Place 
workpiece on scrap end bore through for a 
clean hole. Pilot holes make job easier. 



as a guide to make the angled cuts 
for the sides, Cut to within 1 in. of 
the inside corners with the circular 
saw p then use the a&bre saw to finish 
the corner cuts. 

Although the center divider con- 
sists of two pieces (B and Cl initially, 
cut it as a single unit exactly like the 
two sides. Then clamp all three 
together and finish sand the edges 
that will be exposed. 

Boring the dowel holes 

Mark center points for the tV«dn.- 
diameter dowel holes on one side of 
the sandwiched pieces. Use a lVfa-in. 
spade bit and be sure to back Up the 
work with a wood block to prevent 
tearing as the bit breaks through. 
Since good alignment of the holes is 
important, use a guide with your 
portable drill or use a drill press. 

Before separating the three 
pieces, mark off the measurements 
for the shelves on both sides. Join 
these respective marks across the 
edges, front and back, with a 
straight pencil line. 

Now* separate the sides and cen- 
terpiece and mark the center points 
for the ^/a-in.-diameter dowel holes in 
the centerpiece. Note that the holes 
for the small dowels are bored 
through the centerpiece H hut are 
Liu icd uni y in* deep in Hie Inside 
surface of each sidepiece, This re- 
quires the use of a twist drill with a 
bit stop. 

After the holes have been bored in 
the centerpiece, connect the marks 
on the front and back edges to 
produce the GO® and 9G D angle lines. 
Cut piece B-C into the two dividers, 
B and C. 

The angled shelves are cut to size 
with a 3G b bevel on the front and 
back edges. A table saw is idea) for 
these cuts, but they can be made as 
well with a guide and a portable cir- 
cular saw. 

A Jig for edge-lap joints 

Edge-lap joints are used to attach 
the shelves to the center dividers. 
These are cut with a sabre saw and a 
simple jig. 

To make the jig, cut a piece of "4dn + 
plywood or hardbosrd to 8^12 in. To 
determine the width of the slot in 
the jig. measure the width of the saw 
base and add Va in. (thickness of the 
stuck). Then subtract the kerf {thick- 
ness of the saw blade). 

The length of the slot should be 
more than in, (half of the angled 

shelf width before bevels), plus the 
distance fVom the front edge of the 
sab re-saw shoe. Cut the slots before 
you make the bevels. Note that the 
slots in shelves F should be exactly 
half the width of the shelf and the 
divider (B) or 2V* in, + as these joints 





Secure the cuM I rg Jig to workpiece, using ■ 
hand-screw or C-cl*mp. Make opening in 
Jig long enough to cut both W angle and 
9<F angle slots. Use the sabre sew only. 




Shown here reedy for assembly are pern of the hhchen organizer cut from one 4xs 
plywood panel Use MOO (medium denaity overlaid] plywood for beet results. 



are both position ed at right angles. 

Before using the jig on a work* 
piece* make test cuts in scrap to 
check the fit of the joint produced. 
The parts should fit together easily 
without gaps. 

Assembling the organizer 

Attach the two upper shelves to 
the center divider and nail in the 
short vertical divider (Dh Insert the 
V4~m. dowels* 

The shelves will automatically be 
positioned on the center dividers, 
but you should use temporary cleats 
tacked to the aides in order to Obtain 
an easy, accurate assembly of the 
sides to the shelves. Tack cleats to 
the sides with finishing nails. Leave 
the heads protruding so the cleats 
can be removed easily after assem- 
bly. 

Use carpenter's glue and 1^-in, 
(Ad) finishing nails on all butt joints. 
If you bore small pilot holes for the 
nails in the sides in advance, you'll 
have an easier time getting them in 
line and centered. Attach the front 
panel last. 

Now, set all nail he ads and cover 
them with a wood filler. Finish-sand 
with 320-grit paper and round over 
all edges slightly. 

Positioning the blades 

Buy inexpensive hacksaw blades 
or use old ones. Use >A-m. No. 6 
roundhead screws to attach them to 
the shelves. Position the blades so 
that the serrated edges overhang 
the shelf by about Y% in. If you grind 
the rounded ends square, the cut- 
ting edges of a butting blades will he 
continuous for a nice finishing 
touch. 

Attach four P/tdn. corner irons 
flush with the back to permit hang- 
ing. — Rosario Capotasto 




Temporary deals are lack-nailed below 
each shell location to simplify assembly. 
This procedure Improves accuracy. 




After all parts are attached to center divider, 
including dowels, sides are easily added 
using nails and carpenter's glue h with cab- 
inet turned on Us s Ida is shown. 




Begin assembling shelves and dividers. 
The small divider must be placed In posi- 
tion with a dowel before end is attached* 




Even dull hacksaw blades will work well at 
cutting edges for the various wrappings 
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groo ves at a angle in the to|> and 

shelf. The grooves should be k A* in. 
from the rounded end of the blind 
dadoes for the partition g. 

Next, cut to size all rails, the back 
and front panels and glue blocks. 
Groove the two front rails to receive 
the front, panel. 

Cut the cleats and attach them to 
the rails with 1-tWn. Mo, 12 fathead 
wood screws and carpenter^ glue. 
Then attach the upper rail to the 
shelf in the same way, but use 2-V^ 
in, screws. 

These parts of the headboard may 
now be assembled. The photograph 
on page 105 shows one assembly 
method* using pipe or bar clamps. 
The ends are attached with glue and 
No. 12 flat he ad screws. 

The sliding doors should be 
checked for proper fit before glue is 
used. You should be able to insert 
the top of each door in the top 
groove, then lower the door into the 
lower groove. 

The next step is to insert the front 



Sliding doors of headboard, unfinished 
here, clow off the center area or ends, 

A simple design and store- 
bought carvings make it 
blend with a bedroom set. 



by C.E. Banister 

T his attractive bed headboard 
was designed to be slightly over 
sized for a single bed of standard 39- 
in. width. By extending the horizon- 
tal measurements, it can be built to 
match larger beds without altering 
either its appearance or function. 

The headboard has two conve- 
nient shelves for books, knick- 
knacks. a radio or other items- 
The choice of material is a matter 
of preference, t used lumber-core 
plywood except for the front panel, 
doors and back, which are of Vt-im 



birch plywood- Edging tape was 
applied to the exposed edges of the 
shelf and top before painting. 

Start by cutting the ends, parti- 
tions, shelves and top to the sizes 
specified. Use a grid as shown to 
transcribe the scroll patterns- A 
point on the grid ar.d a point 19-V* in. 
from the bottom gives the angle 
cut in the front edge of each end. 
After the scroll design ig cut< break 
the edges of the scrolls, using a Y^-im, 
rounding-over bit and router. 

Mote that each partition requires 
7-M-in.- and G-^-itu-long blind da- 
does in the shelf and top, respective- 
ly. Measured from the back edge, 
this measurement includes the Vi-m. 
rabbet in each piece to receive the 
plywood back. The front edges of the 
partition are rounded over with a ¥*- 
in. bit- If the dadoes are cut with a 
Vi-in- router bit. the partition and 
edge will fit neatly in the dado. 

Cut all remaining grooves and 
rabbets In these pieces. Be aware 
that the sliding doors require 
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panel in the rail grooves and attach 
the lower rail and cleat to the 
ends. 

All glue blocks may be glued in 
place with C-elamps and protective 
blocks or installed using screws. If 
screws are used to secure the caster 
blocks* be sure the screws won’t 
interfere with caster installation. 

Transfer the scroll pattern from 
the grid for the pediment and make 
the cut. Round over the edges with 
the same router bit used for the 
scrolls- Add the pediment to the case 
with screws and glue. 

After applying glue, affix the wood 
carvings to the doors as shown. 

Attach the half round moldings to 
the end panels with glue and 1-in. 
brads. At least two kerf cuts will be 
necessary in the half round at the 6° 
angle. After the glue dries K fill the 
kerf cuts with wood putty and sand 
smooth. Mark the position for the 



'ff d* ■ * f \ 

fiM- ** 




Assembly begins using gluti. screws, bar 
clamps and C-clampaX-clempa apply light 
pressure to blocking underneath shelf- Use 
blocks with clamps to protect rail edge. 

caster stems carsfully, bore the 
holes and tap casters into place. Fin- 
ish the headboard with paint. You 
may want to apply an antique finish 
to the carvings. PM 



MATERIALS LIST — HEADBOARD 

K*r Nd Sin Bid d-Kr* pf krt Juftt) 

A z tfc * B’-V T SB' lufnb*r-nire plywaad 

B 1 V* ^ 2% ■ AT lumber cot e sfynood 

l™*] J 

C 1 S'AHjr lunbea-coce plywood 

>!* riwf) 

D i *4 * TTm * 47 lumbri-curE ptywodd 

P?PJ 

E I ta x fl >: lufito-cafe plywood 

^pecfinwrcl) 

F 1 V* - 7 >: *r pm llwwr rail) 

G £ to* l n A * 4r pine 

H 1 *4 n 3 >• iJ- paw ftwdt irail> 

I £ Vi X SVt * Pft X 13^4' lUTtflrtyiTR 

pfywQOO (pflRlllOny 

J 1 ta ^ 14 X 4r £j^4d 4MC4«.j 

K 1 VI * 10 * 46W pV*osd (Irani tuftaii 

L £ lAX 13 N 13to' luffffiOr-COW ptyWk^ 

jdOOfJ 

M £ wood canting. Cransnian Wood Samoa 

CaiatopNo 45-tS*fHl 
N 2 ltft v IV* x !W 

O 2 l 1 * 4 Si* * eta'jwi* JW«Jijrtfl|i 

P 3 llfr ■■ IV* * E ‘ piftf (btecfcinq) 

O 1 to" h & ha it- round mending la eujU 

R 4 2W hfci l2frwo«J scraw 

5 5 \W No i? *i wxa 

T 32 1 V*' WO. 12 O' wOi %&&** 

u as woodruff* 

V 1 2 button c4uqs 

W 4 capers. Snep^rdi Oaiu^e Vo SSE ZOOi AC 

Ml ■■=.: iinWvng ^wls. ejarpeneafa pin? sad paini 
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END DETAIL 



PEDIMENT DETAIL 



AF 7£R SANDING SHAPE 
WITHES" KOUNQINO 
■OV£ ft BlT 



1-3 1 DEEP > 
3/4 WIDE 
DADOFS 



1/2" * 

E. lS'MVlDE 
1/2“ DEEP 
GROOVE 



J/lfi-'-OEEf - 

&nr wide 

GROOVE 



KERF / 
CUTS £ 
AS 

N£E0£O 

FOR 

B-E^O 



1/-I i 3-A- 
RASBET 



1/4 ip 1.4 1 
■GROOVE 



EACH 

SQUARE - 1 



CASTf RS LOCATION DtlAI-L 



CAftVING LOCATION DETAIL- 
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WORKSHOP MINKOURSE 

MORE ABOUT FIN6H CARPENTRY 




□oor casing (trim) should be ael hack a uni- 
form distance from Jamb edge; V* kn. It fhe 
uaual reveal. Mark the setback In several 
placet on the side end header Jambs, 




Cut the ruder at one end el the cuing , then 
mark casing length from me Inside comer. 
The tengl h of the casing Includes the %4fi. 
reueli u shown in the lop photo. 



T he finish carpentry that you are 
most Likely to encounter as a 
homeowner will involve “trimming 
out" a room. This includes the instal- 
lation of those moldings and trim 
that are intended to conceal joints 
and framing details, and give the 
room a finished appearance. 

Such work also includes the appli- 
cation of baseboards, door and win- 
dow casings, outside corner guards, 
ceiling moldings, chair rails and the 
like. An important thing to keep in 
mind about finish carpentry is that 
sloppy work is a sure sign of a care- 
less carpenter. For example* there is 
no excuse for an opened miter joint 




To install door (and window] casing, us«4d 
finishing lulls through thin edge Into jamb, 
*nd Sd nails through tie thick edge Into 'die 
stud behind. The nail* In casing should be 
spaced about 10 to 12 In. apart. 



in the casings around windows and 
doors. If you practice the method 
shown in the photos, your miter 
joints will stay dosed for good— as 
they should. 

Last month we covered some fin- 
ish carpentry basics, but here is 
some additional information you 
should know to add to your bag of 
tricks. 

Use the right tools 

■ Hammer — For finish work, many 
professional carpenters prefer to 
use the lighter 13 -oe, hammer; [ do. 
myself. But if you are doing trim 
work that requires hefty finish nails 
(10d or heavier^ you should switch 
back to your Ifi-ouncer, especially 
when you're using the nail set. 

■ Saw— Buy a top-quality crosscut 
saw and keep it razor sharp. When 
cutting trim, for instance, the saw 
should have little, or no* set. My 
favorite saw for trimming is a 10- 
pointer that's 24 in. long, and has no 
set, 

■ Square — Purchase a first-rate 

combination square and give it the 
treatment that accurate measuring 
tools deserve. Don't teas it carelessly 
into your toolbox, where it can be 
banged out of square, HI 




To guarantee that your miter joint* will may 
closed, Install them as follows, Cut the 
hvdffr using to sun the span between the 
vertical caalnge. Then apply white glue 
sparingly to me mating surfaces 




Neat, bore slightly undersize lead hole* 
through the jot nl 4 a* shown above. The bit 
that you select should provide a tight fit for 
the finishing nail mart follows. 





Correct door-trim detail at the floor. The 
floor using extends to floor and the base- 
board trim abuts, the cosing, aa pictured. 



To keep an outside corner miter closed, as 
In a baseboard installation, first apply glue 
tothemhnr. Then secure ft with sd finishing 
nails, as shown hare. If you plan to alalfi 
and vaml*h the trim, be sure to remove all 
traces of glue from the surface . 




Secure Joint with two 6d finishing nails, aa 
ahown. Set the nail* with your nallael. 




HARRY 

WICKS 
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HERE ARE DOZENS 
OF IDEAS FOR CUTTING 
THE COST OF ENERGY 
IN YOUR HOME: 



C Possive solar 
retrofits you can add 
to your home now 



□ New findings about 
creosote tt ,at could change 
the way you burn 
wood in your fireplace 



□ More for ress — how to 
get nriore light while 
lowering your monthly 
electric bill 



□ Plus more, lots more 





Can you 1 
afford 
to heat 
this much 



Pul these simple, do-it-yourself 
products to work saving money 
at your house, They're great ways 
to fight rising energy costs! 



IE seems incredible, but without 
3M V-Seal 1 " Weather Strip, you may 
be doing just that. In an average 
hornet in just one day. 3M V-Seal 
could stop more than enough 
air to fill these three balloons. 
Enough to cut the heating bill 
more than 20%! 

SIMPLE SOLUTION. 

You don't need hammer, nails or 
tin snips. All you need is a pair of 
scissors, ^ 



Stick in place 
around windows 
and doors. 



3M V-Seal works better 
than brass, foarr or feit to 
stop infiltrating air, the biggest 
single energy thief in yourhome. 
V-SeaJ is flexible, but lough It's 
been lab tested tp withstand 
2V& million door openings 
and closings. 

You'll find V-Seal Weatherstrip, 
along with other frugal 3M solutions 
to energy-wasting problems, 
at this 3M Energy Saving Center. 
There are different kinds of weaiher 
strips for windows, entry doors 
and garage doors, Plus both 
latex and butyl caulk. Permanent 
caulking strips. Pipe insulating 
tape. And flue and duct tapes 



< Pull out, 

Y fold into a "V." 



'Average home 1 £00 tc 2*000 eq l| 

275 f! ol window crack and 57 h qF door 
CT&Ck Jnhllrglion meaGuroo Amoncao 
Society o! Heatirig and flelngeiasiDn 
f rajineefi stgixla'd "crack" .m&ihod 



Peel off tape 
to expose 
adhesive. 



3M Hears You... 







KOmEEiraCV GUIDE 



■ 8 solar odd-nns that 
will help heat your homo 



Passive solar 
collection is 
a sure way 
to Keep down 
heating costs. 




by Richard L, Dempewolff 

A re ‘here any really effective solar systems rh at are simple, 
easy to build and inexpensive enough (o justify the lime 
and i rouble to install them? An emphatic "yes’ is the answer 
given by experts at a recent National Passive Solar Conference 
ai ihe University of Massachusetts. From the passive fnon- 
powered) systems presented at the conference, PM has cho- 
sen eight that it considers the most practical, effective easy- 
10-build and inexpensive to install in an existing homo. 

1 TAP collector 

One of the simplest, most effective solar collector panels 
devised, the TAP (thermosiphon air panel) is nothing more than 
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Installing a TAP 



AFTER ; Four collectors equally specfetf 
between and flanking windows of this 
homo (above] keep Hi design belenco, 
and give li open and airy look. 
BEFORE' First floor south well of house 
(toff) Had room for four wall collectors 
without changing window placement. 



1 A wall facing south with limited windows 
la an ideal site for a collector installation 



9 Cut the metal absorber plate. Clean with 
cleanser, than a vinegar solution. Apply 
hlglMemperaturw flat black paint 



13 Cut glazing support members and sail 
with wafer white shellac. Measure the thick- 
naea of tha gluing from the outer edge of 
the TAP frame. Nell the support to frame. 
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3 Assemble a l’A x 4-in. frame to a else 
baaed on tha glass dimensions. Here, an 
insulated sliding glees replacement panel 
I* used. Glue and nail Thermoply to hie 
frame; Install support, frame on house. 



a glass -covered box with a heat- absorb- 
er plate of corrugated aluminum, 
painted black, running up i|$ center. 
(See drawing on the preceding page.) 
TAP's name comes from the fact that 
the rising warm air In the space behind 
the aluminum plate creates a siphoning 
effect that pulls oool room air— near (fie 
floor— into I he unit through a vent, 
draws H up through the warming chan- 
nel and oul through a top venl into the 
room again. 

The TAP wall collector has endless 
advantages. About $226 will buy readily 



available materials lor a 3-fl, x 6-tt., ta- 
in. panel which will accommodate a 
standard double-glass replacement 
pane) for a sliding pa to door (Note.- ri 
you’re stumped on getting any solar 
materials, see the source list ai the and 
ol the story.) The TAP collector has little 
affect on the eye appeal of a house. II is 
simple enough for anyone with some 
assistance to build and install in a day. 
Numerous units have been installed by 
members of SUEDE [Solar Utilization 
Economic Development and Employ- 
ment), using designs by Total Environ- 



Collectors simulate the look 
of floor*to-ceiling windows 



BEFORE: This house had a south-facing 
aide well with enough apace between win- 
dows H> add savers! TAP wall collectors 
The finished job (see preceding page) 
•upports the statement that collectors 
need not detract from fhe Overall appear- 
ance of e house. Instead, they give this 
one sn "open," expansive look. Details 
for attaching die collector frame to the 
house well are shown at rfghL 
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solar wall collector 




2 Remove elding (centered over a stud) to 
accommodate TAP frame end support. 




0 TO ensure that the frame la airtight, 
•eel up oil Ihe Jolnte wKh silicone caulk. 




10 Whan splicing sections together, seal 
me seam wtth silicone caulk; then secure 
with Pop rivet*. Before Installation, seal top 
and bottom edges with adhesive loom. 




14 Attach the neoprene setting blocks 
end spacers, poeflion glees end caulk. 




3 Cut upper end lower vent openlnge in 
adjacent stud cavities at (he extremes 
inside the TAP frame; finish cuts Indoors. 




4 Nall aluminum vsnt boots in the upper 
and tower venl chambers, after cutting off 
excess that extends beyond the inside wall. 
Secure one boot side to the stud. 




7 Construct the absorber plate frame 0 The acetate flap duct taped to the Pol- 
and Install It Inside the first frame, tom vent steps reverse airflow at night. 




1 1 Slue and nail a nailer centered on (h* 

Thermopfy; weatherstrip the absorber plata 
aides; attach ft to the nailer and frame. 1 2 Secure the fleshing and drip edge. 




menial Action Inc. Of Ham'svilte. N.H 

Tap wall collectors can be used effec- 
tively on any wall that laces southeast to 
southwest. Check locations carelully to 
avoid obstructions such as ductwork, 
chimneys and plumbing waste lines 
Vents at top and bottom call lor a clear 
shot through the exterior wall. Designers 
also warn that the bottom vent should noi 
be near a floor register or radiator. 

How much heat will a TAP produce? 
Installations in southern New England 
saved an average of 25 gallons of fuel oil 
per panel during e typical recent winter. At 
today s prices, four panels would shave 
about $1 25 from an oil heating bill, paying 
for ihemselves in five years or fess. 
Acoording to the experts, installing a low- 
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powe r ed fan In the top vent to pull air 
through the panel will Increase ils efficien - 
cy an estimated 20 percent. 

2 Window collector 

For a bouse with double-hung windows 
on the south wall, these small, box-like 
collectors are ideal tor retrofit. No wall 
penetrations are required. No changes, 
structural or otherwise, need be made in 
the house. The units are smalt and lighi 
enough to handle with relative ease. They 
can be removed in summer. 

Since these collectors are smaller lhan 
TAPs, they won't be quite as effective. 
But two of them will produce enough 
warmth on a sunny winter day tor a room 
about 14 x 20 ft. without auxiliary heal. 

Like the TAP. window collectors work 
purely by convection. Sun shining 
through ihe double-glass surface warms 
the black-painted, corrugated aluminum 
absorber plate Cool room air drops 
through the bottom insulated channel and 
is siphoned upward th rough the top chan- 
nel, acquiring heat from the absorber 
plate as well as from the glass as it rises 
and pours into the house 

Since most Fret-floor windows are 
close to ihe ground, these collectors usu- 
ally are sloped to provide as much length 
(5 to 8 It, tor maximum surface} as possi- 
tile. To function properly, the angle of 
slope should not be less than 30° from ihe 
ground. Most efficient airflow is achieved 
at angles of 45’ to 60°. The bottom come r 
of the collector should rest on blocks to 
keep tf off wet ground. 

As with most passive collectors, the 
window unit's end vents, which pass 
through the window opening, are most 
efficient if they're the same size as the 
collector's air channels. This, of course, 
limits the width of the collector to the win- 



dow width. While wider air channels can 
be slanted m from each side to accommo- 
date a narrow window — such units will 
not be as efficient. 

Both cool- and warm-air channels 
should be 4 in. deep for a 6- to B-ft -long 
collector: 3 in, tor one only 4 or 5 ft. Which- 
ever design is followed, allow for weath- 
er Shipping around the box. 

Window collectors can be installed ver- 
tically flat against the exterior wall, provid- 
ed that the distance from window to 
ground Is 4 It. or more. Efficiency of ver- 
tical and angled units can be enhanced by 
rounding Ihe channel comers with sheet 
aluminum baffles, as shown below. Pop 
rivet Ihe inner baffle to the absorber plate. 
Embed the outer baffle Into the insulation. 
This way, Incoming air wifi flow up both 
sides of the absorbs' plate, picking up 
heat from both sides of the metal and from 
the glass surface, as well. Don't use poly- 
styrene insulations that may expand and 
melt at higher temperatures. 

3 T rom be wall 

For a solar retrofit system to produce 
heat at night — unlike the retrofits previ- 
ously mentioned — a method must be 
devised to store some oi the heat collect- 
ed during the day. Heat can be stored In 
rocks, water, masonry, concrete or other 
thermal-mass materials This heat is 
released Into living spaces when their 
temperature drops 

The Trombe wall framed after French 
architect and inventor Dr. Felix Trombd) is 
one d the simplest and most effective 
means of providing such heat passively tt 
is a single-channel collector In which a 
section of the house wall {usually a space 
between south- wall windows) becomes 
heat absorber and thermal mass. To do 
ihis, it must be ol concrete, masonry or 



other thermal- mass material with vents 
top and bottom, as shown below. 

To adapt Ihe system to a frame house, 
the existing wall can be replaced with sol- 
id or filled concrete block. 

To do a top job, any thermal wall should 
beat lead a loot thick, though 6 loS in. will 
store a reasonable amount of heal. (Any- 
thing over 18 in Is wasted material.) II is 
important to dig out and insulate (outside) 
the foundation wall on which Ihe thermal 
wall sits, or considerable stored heat may 
be lost from H in cold weather The rule of 
thumb for vents is about 1 2 sq. in. of vent 
for each foot of solar- wall width. 

Double glazing is mounted in a weath- 
erlight. airtight wood frame, about 4 in, 
from the wall, lo ensure How of cool air 
into ihe floor-level vents, up the face of 
the warm Trombd wall and back Into the 
living space via the top vents. To prevent 
reverse flow at night, flap dampers are 
installed. Additional Insurance against 
heat loss is a hand-cranked or motor- 
driven insulating window curtain installed 
across the top of the air channel. Alterna- 
tively. wealherproof insulation is success- 
ful on outside windows of these walls. 

It’s important not to surface ihe Inside 
wall with any material that will block heat 
radiation — particularly wood paneling. 
Even gypsum panels are not recom- 
mended. A thin coat of finish plaster and 
paint are okay, but the natural masonry, 
or merely a layer ot cement paint will 
inhibit the least amount of heal. 

4 Shim wall 

What if you have a frame house with a 
large expanse of south wall, but you don't 
want the trouble and expense of replacing 
it with masonry — and you need more than 
the daytime heat provided by TAP wall 
col lectors or window-box collectors? A 
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For faster cutting 
and higher performance 
than our 2.0 cu. in. saw. 

Save $100! 

^ Now 8259“ * , 



Craftsman 
Performance 
Modeli No. 35722. Powerful 3.7 cu. rn 
► engine. 16 in guide bar. Power-Sharp 
built-in sharpening system. Iso-Vib 
handles that soak up vibration 



NOW $179 9 



Model Number 35734. Handy, durable case 
included for storing and carrying your saw 



MAGNESIUM FRAME 

Lightweight, rugged 
durable 



2.0 CU. IN. ENGINE 

Sol id -state ignition 
for reliable starts. 






16-IN, LO-KICK 
FRICTION* FIGHTER 
GUIDE BAR: Sprocket 
nose helps reduce chain 
friction and heal 



AUTOMATIC CHAIN OILER 

' Helps reduce ffrciion and 
prolong chain and bar life 



POWER SHARP: Built-in 
sharpening system Hones 
[he leeth as the engine runs 
m a matter of seconds 



SPARK ARREST MUFFLER 

To help reduce engine noise 



ON SALE SEPT. 13-19 

Minimum savings nationally Based on regular, 
separate prices 

Available ai rtiosi Sears retail sto-es 

Prices and dates may vary m Alaska Haw,n 



For rugged dependability 
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shim wall (abov&j- may &e the answer. 

This is a brick or solid concreie-block 
wall consiructed on its own Insufaled 
foundation, about 4 in. out from the exist- 
ing south wall of the house. It has a dou- 
ble-glazed frame similar 10 the Trombe 
wall, except that the glass is only about 2 
in. from the wait, painted flat black. 

This solar wall Is particularly well adapt- 
ed to buildings with 2 ft. Or more of Over- 
hang On other dwellings, extend the roof 
to cover wait and glazing. 

The secret of this type of solar wall 
involves the shims — strips of sheet alum I - 
num aboul 3 in. wide that are wrapped 
around each block {or every Iduiih brick 
vertically and every second one horizon- 
tally) as the wall is laid up— In such a way 
that about 3 In, of one end of the metal 
slicks out into the space between mason- 
ry waft and house wall. These ends are 
twisted slightly to give them a vane-like 
configuration The shims conduct 
warmed air up the channel, out the lop 
vent and Into the room. 

Before erecting the solar wall, the 
house wall behind it should be covered 
with a nonce mbusiibie malarial such as 
sheet asbestos or gypsum waltboard 
There are two reasons: In case of over- 
heating, the siding paint will not blister {it 
won't get hot enough u> scorch or bum) 
and just as Important, the air will have a 
smooth surface to move past, rather than 
shingles or clapboard. 

Vents are cut through the trame wall at 
floor and ceiling levels to accommodate 
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sleeves ol standard metal dueling. Vent 
registers with backdstt covers are In- 
stalled. A low-powered fan to enhance the 
how ol warmed air through the top vents 
moves air and avoids overheating. 

Since the block or brick wall is an excel- 
lent thermal mass, warm air moves by 
convection Into ihe living space at night 
and on dark, cold days. Insulation can be 
added 10 improve efficiency by preventing 
heat loss through the glass 

5 Water wail 

ft the major structural changes involved 
In concrete and masonry walls are more 
work than you're wili ng to undertake, a 
thermal waier wait can be a good alterna- 
tive. Actually, water is a better thermal 
material lhan Ihe solids . Among its advan- 
tages are: 1, it stores about two-thirds 
more heat per OU. ft. than the next best 
material (dense rock):2, The cylindrical or 
boxtype containers available tor it can be 
mounted inside the building, behind a 
solar window In the existing south wall of 
the house (see "Direct-gain window" for 
description of solar windows.); 3, Be- 
cause water itself is convective, it absorbs 
heal faster and transmits it to living 
spaces faster than the solids. 

The amount of waier required for a 
water wall can he calculated roughly at Vz 
cu. ft. (four gallons) for each sq. ft, of wall 
area. If your south wall has room for two 
6x B-ft. solar windows backed up by a 1 2- 
f|. water wall, it would require 48 cu. It, 
(384 gallons) of water. 



Water weighs 62.5 pounds per cu. ft. 
To support that weight, a girder of two 
spliced 2* 10s, supported by a pair ol 
steel I ally columns across the floor joints 
under the wall (above) Is needed. 

The solar windows are cut into the wall. 
A false wall with vents top and bottom 
becomes the new Interior frame wall ol 
the space to be heated. A waier wall sys- 
tem can supply considerably more than 
25 percent of your heat, 

6 Direct-gain window 

It you can't do anything else to give an 
easting house a solar assist, it should be 
possible to build a section ol glass in the 
south wall, somewhere. By themselves, 
good solar windows with double or triple 
glazing can produce 3 net ol up to 70,000 
B.T.U-S per sq. It. in a northeastern U.S. 
climate — nearly as much as solar collec- 
tors. Movable-panel or window-shade In- 
sulation drawn over solar windows at 
night can increase that net. 

Standard-size, Insulated glass replace- 
ment panels for casement or patio win- 
dows to use as solar windows are readily 
available at most building-material suppli- 
ers, Remove a section of wall large 
enough to be replaced by a frame for the 
fixed solar windows. It is Important lo 
install e doubled-up 2x6 (or 2x6) header 
(depending on the width ol ihe opening) 
across the top ol the opening to support 
severed studs as soon as possible (See 
the drawing on page 115.) 

While there is no further heat output 



from solar windows after sunset, every- 
thing in the house on which the sun 
shines during the day (plus items out of 
the glare, warmed by the heat it produces 
in ihe room), acts as thermal mass after 
dark- — furniture, floors, carpets, walls. 

Direct gain 1mm 300 sq. ft. of solar win- 
dows in a cold climate can provide so per- 
cent of the heat for a 1500-sq,-fi. house. 

7 Sun apace 

Sun porches and greenhouses fall into 
the category of sun spaces. Today, the 
one most often built in residential context 
is the solar greenhouse. 

A solar greenhouse features double 
glass lo prevent excessive loss of heat 
Ihrough It at night. It may also incorporate 
sliding or pull-down insulation to cover 
glass areas alter sunset. In addition, it 
has thermal mass in plastic water contain- 
ers {3 lo 4 gal per sq, fl. of glass) or in a 
brick, stone or concrete floor laid on a bed 
of gravel or sand about a fool deep. This 
is enclosed by an Insulated foundation 
wall similar to the drawing below. A plain 
IhemnaJ wall Of block or brick, or a thermal 
wall with metal shims heals a thermal 
space that vents Into a room. 

Usually only the south-facing roof and 
sloping front of the solar greenhouse are 
glazed, Side walls ere solid and fully insu- 
lated, except tor an insulated access door 
and operable louvered air vents for sum- 
mer. Most practical glazing units for solar 
rooms are standard, mass-produced, in- 
sulated-glass paiio doors, which can be 
mounted on rabbeted frames. 

Making a greenhouse leakproof can be 
tough. If you use a silicone caulk, check to 



make sure it is one that will stick to a 
painted wood surface and won t mildew 
in a damp environment. All framing mem- 
bers lor the glazing units should be 
painted before assembly. Malcolm Wells, 
a solar architect with considerable expe- 
rience in solar-roof skylighting, recom- 
mends a pitch of no less than fKT from the 
horizontal lor greenhouse glazing, to 
ensure quick runoff. 

While a solar greenhouse of moderate 
size (up to 10x20 fl), on an average, 
well - insulaled th ree-bad room home won' I 
provide more than 25 percent {somewhat 
mere with a thermal space in back) of the 
dwelling s normal heating load, it also 
serves as dead-air butter space. 

How much does a solar greenhouse 
cost? In Massachuseis, over 100 have 
been built In the pasi 'ive years, at costs 
from $7.50 to $35 per sq. ft, Much 
depends on whether you do Ihe work or 
contract it. 

8 Thermosiphon heat bank 

For existing homes that happen lo be 
built on a steeply south-sloping site, there 
is a completely passive Ihermosiphon- 
convection system that can produce up to 
75 percent of a home's healing needs. 

A concrete block bln. buried in the 
south embankment, Is insulated on top 
and around the perimeter with 2 to 4 in. of 
rigid insulation, as shown below. Rocks 
housed in the bin provide thermal mass. 
Use 200 pounds of 3- to 6-in. -diameter 
racks for each sq. ft. of collector surface. 

Collector panels o' double or triple 
glass (similar to the TAP collectors), 
angled to the sun at about 45°, are 



arranged along the south wall of the bln. 
Cool air Is ducted from the floor of the 
living space to the lower rear section of 
the bin. From there. It moves upward 
through the collector, warming the top 
rocks. Then il passes through the upper 
ducts back into living spaces. 

At night, reverse-flow dampers bock 
loss of warm air down through the collec- 
tor; cool house eir is ihermosiphoned 
through the bin. where rocks warm It en 
route, returning it to living spaces heated. 
To operate efficiently, the thermal mass is 
entirely below the building's floor level. 

The passive systems described here 
can be adapted to given situations, pro- 
vided you understand the concepts. Don't 
squeeze specified How areas, or skimp on 
specified materials. In Ihe end, you'll find 
that collectors can heat your home more 
comfortably with narrower Temperature 
swings than fossil fuel systems. M 
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Ileui wood-stoue tests 
yield surprising tacts 
about creosote 

Don’t worry when choosing firewood: Tests show soft, 
wet woods pose no greater danger of creosote buildup. 



by John E. Gaynor 



F or years, conscientious homeowners 
have fretted about firewoods. Be- 
cause they believed hard, dry woods 
would reduce the creosote hazard in the 
flue, wood-stove and fireplace users 
avoided the less expensive, more plenti- 
ful. soft and green woods. But recent tests 
conducted by Auburn University's me- 
chanical engineering department, with 
aid from the Department of Energy, have 
produced some surprising discoveries 
Under certain conditions, hardwood 
can produce more creosote than soft- 
wood. Other tests indicate that seasoned 
wood may produce more creosote than 
green or wet wood. Although these tests 
were conducted on "airtight ," free-stand- 
ing stoves with metal flues, the results 
apply to any duct In which wood smoke is 
conducted away from a fire. 

Creosote is a substance created by 
incomplete combustion. Some unburned 
matter (tars, or hydrocarbons as the sci- 
entists call them) always escape the fire. 
These hydrocarbons are absorbed by 
water vapor that is also given off by the 
fire, and the mixture goes up the chimney 
as smoke. 



How creosote forms is shown in the 
drawing at right. In the cool, upper sur- 
faces of Ihe flue or chimney, the vapor 
mixture condenses. This condensed 
water vapor, mixed with hydrocarbons, is 
the highly flammable, black, sticky stuff 
called creosote, 

As it builds up, creosote runs down the 
flue or chimney and collects on ledges, 
elbows and junctions. If not cleaned out 
regularly, it can eventually ignite, causing 
a serious and inaccessible fire. 

Until recently, hardwood was thought to 
produce less creosote than soft (resin- 
ous). wet woods, But the tests show oth- 
erwise. 

The scientists at Auburn collected 
smoke from a probe stuck into a Hue 
They kept the smoke hot and filtered it to 
remove Ihe particles with no function in 
forming creosoie. Then they bubbled the 
smoke through cold water. This caused 
the creosoie hydrocarbons to be ab- 
sorbed and remain In the water. The sci- 
entists measured the quantity of hydro- 
carbons produced by identical amounts of 
hardwood and softwood in the same 
length ot time. The tests showed dearly 




Setup represents one Of the teats con- front flue. Creosote condenses In cold 
ducted on wood smoke. Particle* are fit- water In ihree middle bottles. Residual mat- 
tered ouilir container at lett from hot smoke ter collects tn container* at right. 




Creosote collects in flue or chimney con- 
ducting smoke H«ray tram a molid-tuel fire. 
Check lor creosote buildup regularly. 
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IF 

FUEL DILLS 
ARE 

PUTTING YOU 
IN THE RED, 
THINK PINK. 




If you haven't added an extra layer of OAtjiisComings pink 
Fibergtas Ingulalion up in your attic in the last live years, j 
you probably should A 

Estimates are that fully half the houses in America ■ 
are undennsuiated for today's high fuel bills Not to w 

mention tomorrows! J 

Check other spots around your 
house too Under floors in unheated tr+ €Sw 
garages and crawl spaces Waifs ete 
posed to cold or I'reat 

Then put m your house in jL 

the pink-wiih J Americas 
beshsellmg f insulation 



Savings vary Find % j 
filers faci sheez on \ 
Hiq! let Rvalues mean 1 
ornate « i nsu i ril lpn oeswer 
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Water 
damage 

buildup 



Andersen introduces a new 
low-maintenance Perma- Shield* 
gliding door especially sized to 
replace most six-foot wide metal 
sliding doors. In most cases, with- 
out structural changes, 
reframing or resizing 
your existing door 
opening. Make the 
change. And stop TnG 
winter cold! facts 

are 

FREE! 

Please j^end yoiir free booklet "AnEter&en 
prints a new Riding dour. . Mail to: 
Andert^rt Curp., Box 12 „ Bfiiypdrt, MN 55003. 

Najne 
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City Stale __ 

Kip nae-o^i; 



The beautiful way to save fueJ 

^nderseri^tndowalls 




Actual laboratory eq u Ipment looks I Ike this. aids, whan creosote I a collected In bolttee 
Particle-filter beaker la shown In It* heeled (riot visible). Scientists call this equipment 
chamber (left). Smoke lube passes to other a Methods S Emissions Train. 




Auburn University may nave the only wood 
stove known with hot and cold running 
water. Cold water circuities through a dou- 



ble-welled flue, causing creosote to con- 
dense and collect In beakers (right). Hot 
water and steam circulate to clean true. 



that hardwood produces more creosote. 

Scientisfs theorize that ihe quicker bum 
rale of hardwoods causes more unturned 
hydrocarbons to escape up the flue. This. 
In lum, produces more creosote. 

In other tests, scientists collected creo- 
sote as it condensed and ran down Ihe 
inner wall of a double- walled Due in which 
cold water was circulating. This setup 
approximated the cooler conditions of a 
chimney or flue where it's near the exte- 
rior of the house. In the laboratory, ihe 
creosote collected in beakers. Scientists 
then measured the liquid collected under 
controlled circumstances. 

The researchers used a special device 
to pass iighl through the creosote solu- 
tions and measure the creosote concen- 
tration. Again, there was less creosote in 
solutions produced from wet wood than 
from dry wood. 

Scientists think a secondary combus- 
tion process occurs in softwoods, which 
they attribute to the "water-gas" reaction. 
As wood bums, water vapor, hydrocar- 
bons and gases are forced from the core, 
through the charring surface areas of the 
wood. Here, additional gases are pro- 
duced which help bum the heavier con- 
stituents o> creosote in the tire. 

The other explanation j s called the 
"wale r-driu lion effect. 1 ' Wet wood sends 
more water vapor up ihe flue, which low- 



ers the vapordew point and causes more 
condensation to occur Bui more vapor 
also goes out of the chimney and into the 
air, carrying hydrocarbons with It Al- 
though you may get more condensation, 
your chimney will colled less creosote. 

The question remains: What does one 
do about creosote' 1 The only answer is to 
check your flue or chimney regularly. 
Check horizontal parts and couplings. 
Remove creosote by scraping it off. 

To reduce creosote buildup in airtight 
stoves, allow a small, but fairly hot tire, to 
bum freely for 1$ to 20 minutes. The hot, 
Iasi- moving exhaust tends to have a 
deansing effect as some condensed cre- 
osote is revaporized and blown out the 
flue. This practice also works well in brick 
fireplaces, but only after Hues and fire- 
places have been cleaned thoroughly. 

Sul remember, regular mechanical 
cleaning is the solution. As more people 
require this service, we should witness 
the return of the chimney sweep. If you 
don't want to handle this job yourself, 
check ihe classified directory under 
"Chimney cleaning T 

For more information on wood healing, 
the researchers at Auburn have written a 
book entitled Wood Burning Safety and 
Efficiency, it s $10. postpaid, from Wood 
Burning Innovations. 2507 Waterford Rd. , 
Auburn, Ala. 36830. PM 
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With Dacotherm- — the ideal 
add-on Insulation lor the BO's. 



Diamond Shamrock 

The resoUFC^ftlS company 



■ Tha fcgh & p»e Ft-vaii* me 
ere*l?r|hu mw^glmg qc * m*i 
lev II 'm fJ Cl 
iyi R-v*l uaa 



More effective. Dacolherm's R-valuo of 
4.0* per inch is higher lhan fiberglass or cellulose. 
In fact, it’s 70% higher than vermiculite Unlike 
other insulation, its Rvalue won't deteriorate as the 
years go by And Dacotherm works jn wood Ira me 
sidewalls. It even lifts ihose hard-io-reach nooks 
and crannies. 

Absolutely sate. Even for children 
Dacotherm is completely safe. It won't 
burn. Won’t itch. Won't roi. Has no 
odor Does not release toxic fumes. 

Creates no irritating dust And won’t 
support vermin 

So if you need more insulation, 
don’t put it ofl Pour it on — with 
Dacotherm 

Call 000-323-1954 today for the 
name of a Dacotherm dealer 
near you. In New York call 
collect {212)953 0170 
Or write Soda Products Divi- 
sion, Dept, HE, 351 Phelps 
Court, P.0, Box 2300, 

Irving. Texas 75061 



E v -ft--’- '' 

ii. n *. , 



Easier lo Install. Just open the bag, 
pour it out. and spread it afOund That's 
ii Dacotherm requires no experience, 
no brawn, and very httie time, In an 
afternoon you can add a new layer of 
energy-savings Over your existing 
insulation ... or completely insulate an 
attic from scratch 



POUR 

YOURSELF A 

CHEAPER ■ 
FUEL BILL! 
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Don’t heat the entire house 
when all you want is warmth 
in one or two rooms. 



by John H, Ingersoll and 
Steve Willson 

C onsider l he following reports Of fuel 
savings by supplemental healer 
users: 

A Portland, Me., family has an oil-fired, 
forced-warm-air furnace serving an air- 
duel system throughout the house. Last 
winter the furnace burned no oil. 

A widow in Regina, 5 ask., weathered 
last winter with a centra I- heal system thai 
used $47 worth or electricity. 

A fisherman in Matmo, Sweden, keeps 
most of his house at SOT. through Ihe 
winter and saves hundreds of dollars 
No Or>e mentioned above shivers in Icy 
rooms. Rather than pump money into a 
constantly burring central system, these 
people, like millions all over the world, 
chose to conserve their cash by deriv- 
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ing warmth from supplemental healers. 

Some, like the Portland family and Ihe 
Regina widow, heat an entire house with 
a stove, as in the drawing above. This 
shows ihe real potential of larger capacity 
units. But sensible use of smaller units, 
like the Swede's radiant portable, can pul 
a shot of heat just where you wani it and 
render equally impressive results. Simple 
through -wall venting (as shown) is jus! 
one trick to heat another room without 
heating the whole house. 

Three questions are usually asked 
about supplementary heat: 1. Does spot 
heat cul fuel costs? 2. How comfortable is 
"comfortable"? 3. Do you have to change 
your lifestyle? The answers: 

1 . It can. How much you save depends 
on how you use supplementary heaters. 
Wendell Stickney operates a wood stove 
with found lumber scraos and logs he cuts 
himseil (see The Art of Burning Wood to 
Got More Heat, page 122, Sept. SO) The 
Stove wipes out the need for all but $50 
worth of natural gas to fire a basement 
furnace occasionally, Stickney spends 
lime to collect and cul wood, but oui-ol- 
pocket expenses include only ihe $50 for 



Supplemental heater* — Ilk* ihe sieve 
above- — keep your thermoslat Turned low, 
and offset ihe chilly blsete from cold-air 
Infiltration. The idea la to use an auxiliary 
heater where warmth Is wanted . Depending 
on the unit's capacity, you can heal one 
room or several as the arrow* show. 



heal and a modest sum for hot water. 
Conclusion: He saves plenty. His neigh- 
bors shell out $600 to $i,200 a year for 
heating fuel. 

The Swede employs a portable elec- 
tric- radi am heater to warm himself. When 
he moves to another room, he lakes ihe 
heater with him. Does he save? Yes. His 
house is well fortified against Sweden's 
COkf winters. A central healer operates 
only now and then to maintain 50° And 
he's conservative in using Ihe electric por- 
table, At night it's off , as 11 is when the sun 
warms his breaklasl table. 

According to the Department of Energy 
[DOE), no formal long-term tests have 
been conducted on the energy-saving 
potential of supplemental heaters. But 
owners who have used stoves, wan lur- 
naces and portables can prove savings. 






want it-while using less energy 



The key word, say all who were Inter- 
viewed. is "use," Use central and local- 
ized heat with a shovelful of common 
sense and you'll save. Use IL as if you 
were the King Midas of S T U s, and you'll 
pay a king s ransom 
For example, a Long Island, N.Y.. fam- 
ily Installed a wood stove, hoping to beat 
the high cost of Fuel oil. First lad: They 




Jotul’e cast-iron wood stove model No, 121 
nn put out 75,000 B.T.UJhr. with optional 
heal exchanger (uppermost section) or up 
to 49,000 B.T.UJhr, without an exchanger. 



burned more wood than anticipated- Sec- 
ond: The price of wood in their Nassau 
County community rose last February to 
$175 a cord. Savings? Zero In fact, at 
winter’s end their healing bills for wood 
and oil were more than Iasi year s oil 
The family had 1 bought the wood stove 
before pricing wood, and had not realized 
there was no place close by where they 
could cut and haul iheir own. Before you 
decide about changing fuel, use PMs 
chad on page 122. The chad provides a 
logical means lor comparing fuel efficien- 
cies. based on prices in your area, 

2. ' Comfortable'' la a subjective word. 
A two-temperature electric blanket tells 
Ihe story. She likes the dial sol at six; he 
likes it at two. We ail react to heat and cold 
in slightly different ways. But the answer 
for the family in Portland is “we’re posi- 
tively comfortable.” and from Wendell 
Stickney is, "no problems We're just as 
comfortable as we were with only central 
heat; maybe more so." 

The answer for you again lies in Ihe 
way you put central and localized sys- 
tems to work. That leads to Ihe answer tor 
question 3. 



3 Your lilesiyle may have lo change. In 
order to use supplementary equipment in 
a money-saving way, you may need lo 
adapt Lo one or more of the following: 

■ Seldom-used rooms kept Cold In 
winter. 

• Cold rooms throUG houMhe house from 
bedtime to breakfast. 

■ A chilly Casement 

■ Heat from a radian l unit thal mostly 
warms the hall ol you facing the coils. 

■ New requirements lor gathering, stor- 
ing safely, and using unfamiliar I uels such 
as coal and kerosene. 

■ New concerns over the appearance ol 
equipment and safely rules during opera- 
tion. 

Yel for those who have wisely chosen 
the right supplemental equipment and 
use it to best advantage, there are many 
more positives than negatives. 

The family in Portland, operating a 
medium-sized wood stove on the first 
floor and a small wood stove In ihe sec- 
ond-floor bedroom area, claims there are 
nn chilly rooms Does Jt take time to find, 

fell, cut and store wood? Yes. but it also 
keeps husband and wife trim and healthy. 
Do they mi nd the appearance of Ihe cast- 
iron stove in their living room? "No way. 
We think it’s handsome. Besides, more 
people around here own stoves than 
don't.” 



Types of heaters 

Five categories of fuel lead Five differ- 
ent groups of supplemental (sometimes 




Airtight King Radiant Coal Stove comes In 
three sizes, priced about 5290 to $430, with 
manual draft controls and 24-gauge, alumi- 
nlzed-stee! ecmbutilon chamber*. 




Dual Wattage (left} end Single Wattage 
Comfort Hatters from Edison ere circula- 
ting portables with hidden 1 ,500-waft ele- 
ments. "Stereo-speaker" cabinets stay coot. 

called "space") healers Each group has 
advantages and disadvantages. Before 
buying, read the fads below. Then make 
your choice based on how well a heater 
suits your needs and the demands on 
your time. 

One guideline applies lo all five catego- 
ries Buy only equipment approved by a 
nationally recognized testing group, in 
most cases, this Is the Underwriters' Lab- 
oratories. The official, UL-approved des- 
ignation is "Listed by Underwriters' Labo- 
ratories, Inc,” and the registered trade- 
mark is a small, encircled "UL” 

This admonition applies to basic equip- 
ment— stoves and heaters — and to ac- 
cessories such as flue pipes, connectors, 
wall sleeves, noncombuslible base and 
well protectors, as well as fire extinguish- 
ers. 

Wood 

Little more than a decade ego, wood 
stoves were contraptions for hunting 
lodges and faraway farms. Today ft's no 
longer unusual to see one sitting squarely 
in the middle of ihe living room ol a ciiy 
townhouse 

Sales of stoves have shot skyward and 
therein lies one problem. People totally 
unfamiliar with wood fuels (other than 
using wood tor an occasional fireplace 
fire) are burning logs by Ihe cord In 
stoves. Fire officials shudder at the 
thought, and point out that many winter 
fires (most, in some areas) start because 
of improperly installed or badly main- 
tained wood stoves 

Since clear Instructions tor installing 
and using a wood stove are included with 
a new stove by every reputable manufac- 
turer, one wonders why fires start. They 
do because there are among us a n umber 
who insist on doing it their own way.” 
The best advice from contented wood- 
stove users, manufacturers and fire offi- 
cials: Heed manufacturer instructions to 
the letter, if some of the wording is 
unclear, get Ihe dealer to explain. In lad. 
makers recommend that you ask the 
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dealer to visit your home to give you an 
idea of the best equipment for your space, 
where to put it and how to install it. 




11 meeeurn 3SVj-ln 
and cuata 



high with ■ 17* 17-in. 
$40 and *53 



If you must buy wood, price it before 
you buy A stove. When wood is on your 
property or nearby an investment in a 
chain saw. wood splitter and ax will give 
you toots to cui it. Take time to learn how 
to use each, 

Provided it Is fired correctly, an airtighf 
wood sieve is tops in efficiency and heal 
production. Circulating stoves are a close 
second. Further down the line are potbel- 
ly. Franklin and box stoves, fireplace 
inserts and, further yet, free-standing fire- 
places. 

Prices range from about $1 50 for small 
potbellies and box stoves to over $1 ,400 
for big airtighis. Size influences price, and 
size is vital to your comfort. Prepared with 
cubic footage measurements In your 
house, discuss the connection between 
stove and house size with ihe dealer. 

Coal 

Rising In popularity much fasier than 
makers expected, coal heaters are mini- 
versions of the furnaces grandfather and 
great-grandfather stoked in the base- 
ment, 

Coal stoves resemble wood stoves 
more than other equipment. In fact, some 




Thermo-Hador tram Con urvo Is ■ portable, 
caster-mounted, electric, on-tilled radiator. 
With thermostat control. It can be set lor 
600, 000 or 1,500 watte; coate about $140. 

circulating stoves bum either wood or 
coal, although purists argue that dual-fuel 
stoves are never as good as single-fuel 

Turn fu pjsfgi Jj±&l 



Fuel comparison chart: What will it coat to change? 
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■JUfhich luel is the belter value in your home town? Decide lor i 
■W yourself, using Itiis chart. Gather a ruler, scratch pad, pencil and 


cost 75 cents/gal. and electricity would have to run 2.6 cenfs/kwh 
Since prices in this example were $ t/gal . and ? cent&-kwh , neither is a 


current costs from local Kiel dealers. Here's now it works. 






bargain. Moving across the penciled line, even an energy-efficlenl 




Suppose your furnace bums natural gas at 62 cents per therm. 


heat pump would require current at 4.75 ranis/fcwh. qh the pump's 


Through 062 In the natural gas column drew a hqri wniaJ line across 


heating cycle lo match the gas. 














the entire- chart Suppose further itiai you warn to compare gas Id fuel 




If you discover a fuel that proves a belter value and want to switch. 


qW at Si /gal. and aJeeirteify for baseboard healers at? canisjkwh. The 


Ilrel add Inthecoel for the new equipment youl need- Over e period of 


line you've penciled cuts the oil bar around 0.75 and the direct elec- 


□ne or two years you still may come out ahead. Chart, based on fuel 


tricity bar around 2 6. Your condition? IMalural gaa ts the beat buy ol 


effiqiences, is compiled by Arthur W_ Johnson of Arthur Johnson A 


the three-. A fuel oil equivalent to gas at 62 cents/therm would have to 


Aaeoc., GaHharsburg, Md„ and John H. mgersoii. 









1 22 POPULAR MECHANICS 




Get into the booming field 

of solar technology. 




,>2 Optional Post- 
Graduate Training 
at York Institute 

Graduates of the Master 
' ' Course are eligible for a concert- 
v , trated week of resident training 
pi* at the famous York institute at 
*** no extra charge for tuition or 
training materials, here, you’ll 
work on advanced industrial 
equipment under the guidance 
of expert instructors. Only NRI 
includes this opportunity. 

Send for Free 
» Catalog, No Salesman 
Will Call 

Use the postage-paid card 
to send for NRI’s free catalog 
showing all the equipment and 
describing the complete course. 
Over a million students have trained 
at home the NRI wav. You cart, too, 
If card has been removed, write to 
the address below. 



Refrigeration, and 
Heating Includes 
Training in Heat 
Pumps and Solar 
Energy Systems. 

Prepare yourself for a 
w hole new career in one of the L 
fastest growing fields around 
As energy needs continue to 
grow and energy sources be- 
come scarcer, the demand for §* 
skilled technicians will soar. ^ 

NRI catt get you started in this 
opportune ty area, and you W 

learn at home in your spare ' 
time, tailoring your training to 
your need with a choice of NRI’s 
Basic or Master Courses 

Includes Professional 
Vacuum Pump and Tools 

NRI training is practical train- 
ing. Along with "bite-size" lessons In 



standing. You evert get a top -quality 
professional vacuum pump for trouble- 
shooting expert meets and use on 
the job. 



theory and practice, you get practical 
bench training, NRJ's Master Course 
includes professional tools, a sys- 
tem analyzer, leak detector, tubing 
and joint tools, and more. Plus dem- 
onstration units dial graphically 
bring principles to life for easy under- 





Or check card for other growing fields 



Small Engine Repair 

There's pSmty of opportunity for ihe 
nun who can service power mowers, garden 
tractors, chain saws, oudbreirds, mqpttband 
other small engines. Tcining includes pro- 
fessional tools and an anus) 5 Hf engine 
you keep, plus optional residence training 
at ihe TtOJinseh Factor' Service School 
at no extra charge. 

Electrical Appliance Servicing 

Good iipplitmce people are hard (o 
find. NRI [rains you for yoyr own. full - or 
part-lime business Ebtin? everything from 
rofrigeratorsloEimjers. [rdodis profe^ojiaE 
tools and msirumeuh 

Auto Repair Aid Sen icing 

A good mechanic can worfc 
anyplace he warns. NRI t rain* you ai home 
frorrs beadUghl Lo [aJlh^ht with pro toob 



included Approved by Richard Ptify KRI 
automotive consultant. 

Building Construction 

Save up to 50% building your mtn 
home , get a belief job, or even siari your own 
oontraeting business Covers everything from 
foundations to rafie rc wish practical projects 
emphaaaim^ ener^-dfid-eni cajistniaioH. 



MU Schools 

McCraw-HIll Gontliuitrig 
Education Center 
5939 i-lscomiEi Gentle 
D.C 20016 



We'll ghf you lomonw, 






units. You'll discover il you buy a coal 
burner that installation and maintenance 
are practically identical 10 that !or wood 
stoves. 



Prices range in the $275 to $900 slot, 
and output depends on bolh use and type 
of coal burned. Currently the biggest 
problems are finding an adequate supply 
of riie coal you want, storing it and dispos- 
ing of ihe ashes. 



Electricity 

Wall- Or ceiling -mounted bath heaters, 
either fan-assisted (convection) or radiant 
(like toaster coils) have been around 
since the 1930s. Added In the past 

fPi'epse tufn if page f ?SJ 





The portables grow up: 2 new supplemental heaters 



W ith nearly every cast of energy 
Increase supplemental dealers be- 
come more sophisticated. More ceopie are 
looking Tor ways To save money and Iheir 
heating bills are one of ihe firs* places they 
start. The resulting Innovaiionsand improve - 
meets on older ideas can be seen in these 
two heaters 

The Markel 3800 unit (right) is cite of a new 
senes of 1 3 healers Ihal can supply 2.2543 to 
&,S3QB.T.U hr Running on 1 HO Or 240 vOllS r 
they are direct- wired Into your panel and 
have been designed for easy installation 
between studs. Their fans ate quiet and new- 
ly designed nickel chromium elements are 
suspended on individual ceramic supports. 
Themial cutouis prevent overheating and a 
foWout control panel maintains a clean 
appearance. 

Toour knowledge, Kero-Sun s Monitor 20 
(far right) ts the first vented kerosene heater 
ever oftered in this country Testino ot this 
new unit ls under way and il 
have UL approval beFore the tmu u , v T w 
I(S output runs between 7,100 and 16,000 
B.T. U_.hr. and il must be installed next to an 
outside wal l For ihe 2 Vt* in . -diameter vent. The 



cost will be about 3850, not including a bulk 
storage tank„ But ihe healer -mourned tank 
can be tilled daily, if you choose 
lls controls represent soma new technolo- 



gy in this field Featured am on-off timing 
mechanisms, temperature sensor, indicator 
lights for refueling and an automatic shutoff 
io put out The flam# if malfunction occurs 




Markers 3800 (left) and Kcra^Sun's Mdfll- 
Eot 20 are well suited as a primary beat 
source in room additions and basement 
and garage conversions. They can deliver 
pi only of heat and are easily installed. 




Our caulk withstands 
the test of time) 



Franklin's Acrylic Late* Caulk stands „ , 

alon# in a Of many. There are many Jflgh 
caulks that aro cheaper, many more 
expensive and many wdh fancy Claims, but 
there are lew . very few Thai can stand up lo 
the toughest test of all like Franklin's Acrylre Latex Caulk 
The one lest that year alter year separates too very good 
from the not so good tne test of 111 ™’ How^ 7 






In 5 very imoortan* ways 1 Franklin s Acrylic Latex Caulk 
will keep your newly completed caulking job iooking like 
new for years 1 2. Il saves you time and energy IF goes 
on neatly and dries quickly, li sticks tightly lo all common 
construction materials without running, dripping or 
sagging and cleans up easjiy with water before drying 

3. The selection ot 8 colors blend with ihe mosl popular 
siding, stain and paint colors. No need To paint over it 

4. Because H lasts and lasts you won't have to redo the 
caulking year after year So save your time and energy 
wilh Franklin Acrylic Latex Caulk 5. Sealing around 
windows, doors and ex tenor cracks with Franklins Aery he 
Latex Caulk saves precious energy and your hard earned 
doFlars. It wi!l*eep on saving you lime and energy because 
il iruly does withstand Fh# test of time 1 



L-&D& tor franklin's compJElG line of Glun 
Caulks and Sealants at your favor ii a 
hardware, buhldloj materials deatef *r home 
Center. Or write Consumer Prod u els 
OcvLsron, Franklin Chemical In-duaii nib Inc. 
20 SCI Bruch Sneer, comrabuy Ohio 4 i 2 Ut 



Franklin 

CKVtt IHiUSIHIt 5 



For information cucle 64 
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The Kero-Sun' Monitor 20" 
is 70-80% more efficient than wood or coal stoves. 



You probably already know that 
you could save money by insta 
ing a vented heater in 
your home and fuming 
down your central heat- 
ing system. 

What you may not 
know is the Kero- 
Sun Monitor 20 
kerosene heater is 
70 to 80% more effi- 
cient than the average wood or 
coal stove. Wood or coal stoves 
draw warm air from your room 
and send it up your chimney. The 
Monitor 20 uses only outdoor air 
for combustion. Then, it heats your 
room air and circulates it out 



into the room. The Monitor 20 can 
keep a large 26' x25‘ area at an 
even comfortable temperature, 
with no help 
from any other 
heating system. 

The Monitor 
20's automatic 
thermostat and 
timer can save 
you money, too, 
by turning the heater off when 
you don't really need it 
Every Monitor 20 is engi- 
neered for safely and is listed by 
Underwriters Laboratories.^ 

And, needless to say. the 
Monitor 20 is a lol more conve- 




nient than wood or coal stoves. 
There's no wood to chop or coal 
to haul. And no smoke, sparks, 
ashes or soot to worry about. 

For a full color brochure and 
the name of the Monitor 20 dealer 
nearest you, write to: Mr Frank 
Lopez, Kero-Sun. Inc., Dept A . 
Box 549, Kent, Ct. 06757 

l K&u-Svn lot 



KER05UM 









Corona 

heater can help you 
stay warm and save money. 



stniftilt ihai 

lets yoti JLiy kfrarrri and i£ve. 



Yf>u r ve Turned down tfie 
TSermoHJf tQ **** viKfJy,,. 
bur you don J i h*v* to be cohJT 
A Corona p&nabJe kero&erte 
heaie* leu you move the heat 
where you want it when you 
warit it, without heating your 
cniare home, 

A Corona hea&ef is easy to us* 
it bums dean. ICs UpderVrtitefi 
Laboratories. UsLcd* Corona i$ a 
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MAKE GASH tj|_ 

Cleaning Ckimnepi 1 L 

Mow. read and Hear item you can eam^M 
■op money Ian u i Chimney Sweep 




800 - 243-5166 

1x1,31#- 9 A M. -5 P.M., 
August West Systems. Inc. 

ha Hi — Ot* Zi we. WcupKi p iwa 



GMSHOf^OimiHlKl^LETOtaT^ Iff ■ new pU? A iiww? a n*" 
CMAfV Ha rwd Id mas out on K* fpc*y 1 uTta*- 4 t* W ^ FREE 
ropy Cri PvT m pjtivua boon Com 0ppi^Hrt4« And 48f*i hD* » 
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decade are quartz healers (radiant) and 
units that perform like the radiators in a 
hot-water system. These are single, por- 
table units filled with water or a light oil. 
The fluid is heated electrically by plugging 
in the heater. The fluid conveys the heat 
to the metal which radiates it to you. 

All four types are portable. The first 
three are also available as built-ins. Oper- 
ated In the way employed by ihe Swedish 
fisherman, electric space heaters can 
conserve fuel for your central system. 
However these units are people and room 
heaters at most. Outputs range from 
3,000 to about 1 8,000 e.T .UJhr. far short 
of a whole- house requirement, which Is in 
the 50,000 to 120,000 B.T.U ./hr. range. 

Prices are commensurate with perfor- 
mance. The low figure hovers around 
$30; rarefy do electric units exceed $200. 

Kerosene/oil 

Nearly all kerosene heaters are porta- 
ble (an exception Is shown on page 1 26), 
even more portable than the electric units 
since their operation requires no cord or 
outlet. All are radiant, sending warmth 




Temp-Rlto 7 kerosene healer from Aladdin 
hat a top output of 7,300 B.T.U ,/hr., an auto- 
matic shutoff, 8-gal. fuel capacity and bat- 
tery-operated Ignition. 

essentially to you rather than spending 
time heating the air. They are not vented 
and for Itial reason makers recommend 
the introduction of fresh air to Ihe space 
being heated. A rule of thumb suggested 
by the Consumer Product Safety Com- 
mission is i sq. in. of fresh air opening for 
each 1 ,000 B.T.U. of heater output. 

Kerosene units generate between 
7,000 and 1 8,000 B.T.U. /hr. and general- 
ly cost between $85 and $300. Like elec- 
trics, they heat both people and rooms. 
Because of the open flame, be sure to 
observe all the makers safety lips. 

No. 2 oil and kerosene are hardly dis- 
tinguishable. in fact, some suppliers offer 
them interchangeably. Vet. Ihe typical 
equipment (or the two is different. So- 
called oil healers ere nearly always 
installed on an outside wall and all of them 
are vented. As with gas healers, they are 
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Montgomery Ward's vented, gas-heater 
model No. 238 OS can be outfitted for either 
natural or LP gas. It has a 75.000 B,T.U.hr. 
capacity arid cotta about $470. 

somewhat more popular In Ihb South, 
since (heir output ranges from around 

35.000 IQ 70,000 B.T.U./hr., more than 
enough heat lor mild winter conditions in 
a house up to 1.500 sq fl. in size. One 
group of smaller models costs from Si 50 
to about $300. Models generating up lo 

70.000 BT.U.Air. can run up lo SI ,000. 

Gas 

Equipment using natural or LP gas is 
not portable. These heaters are attached 
to or buill into a wall; they’re most popular 
where winters are mild, since they provide 
heat quite easily for a modest-size house. 
Outputs range from 15,000 to 70,000 
B.T.U./hf. Most units deliver convected 
heal, but some combine convection and 
radian! heat. 

Major among the byproducts ol gas 
combustion is carbon monoxide, deadly 
in even small quantities. For that reason, 
most gas wall heaters are venled 10 the 
outside Even so, it's wise to clean the 
burner periodically and provide some 
fresh air for the space being healed. 
Prices lor venled units are $200 to $050. 

Prices tor un venled gas heaters range 
from $100 to $250, and are a lure lor any- 
one anxious to save cash. Although the 
American Gas Assn, has approved some 
models, a few areas have prohibited their 
sale lor safely reasons. 

Though you can save some money 
installing a gas heater on your own. as a 
rule, the gas hookup must be made by a 
gas-company serviceman. Follow the 
maker's instructions closely for installa- 
tion and maintenance, M 

SOURCE LIST 

Per a List cr SLepi^mtnEal h oatm man dirty rare, cornua 1h« 
Mwring uiwittfrs 

WtaCtd KMflrto AlliancB 1 11 Efcsf Wrcknr Dr . ChicAgO. III 
0WCM Iter wOOtf arts rutin: CCttlj 
NatKwal EJscfrioal Manulacrurefi 2101 L Si. NW 

WMfhingfcin. DC JOGS* ^prparnnajwiHV Inct^nn^ ptoqV* 
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I farm for a Jiving.1 just saw for fun. 



When 1 bought this John Deere Chain Saw. I told 
everyone I needed it to help with my chores. And it has come in 
handy for trimming fruit trees and cutting firewood. 

But the real reason I got it was to pursue my career 
as an artist. 

You see. when Im not farming, I use my John Deere 
Chain Saw to carve sculptures out of wood. I’ve made totem 
poles, heads of famous people, furniture, you name it. 

And for turning hunks of wood into works of art. 
nothing handles quite like a John Deere Chain Saw, 

It's easy for me to control, and it hasn’t given me 
trouble even once. 

That’s important when you consider 1 do most of 
my art work after working eight or ten hours in the field. In fact. 
I like it so much, my next sculpture just may be a self portrait . 
Of the chain saw. 





Nothing Runs Like a Deere* 

J.jtm tk*re h ia wvm Cham wr 1h suide haj$ burn 10 to 27 iruJvm. 

ruratiwMdcE wnw Jutui L>wre. I'm* 5?,Midi™\ ILtaS^fci 
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Energy-saving ideas 

that mark for readers 




"When it got uncomfortably cold, we exercised in the warming-room. By February, I wu 
doing SO puah-upa per session, enough to keep me toaety warm for two hours or more.” 




The family warming-room 

My family and l lived in a large, uninsu- 
lated farmhouse in a cold and windy part 
of Pennsylvania It certainly wasn't an 
energy-efficient home. Yel we still were 
able to do much lo save hearing fuel: 

■ We dosed off the top floor of the house 
and tried to seal up the living room where 
our old. inefficient oil heater was. This 
way. wa had some place to go that was 
reasonably warm. While we were away 
during the day, we Jet the house get down 
lo 45" F. When we got home, we lurried 
on the heater and in 1 5 minutes, the living 
room was comfortable- The upstairs 
stayed pretty cold and acted as 8 ft. of 
dead-air space. 

■ We concentrated our activities in the 
one large room, and gained the heat of 
the tights and the tv there. The chairs 
were cushioned to help insulate our bod- 
ies. We covered the windows with heavy 
drapes to keep the heat in. and we put 
extra rugs on the floor to act as Insulation. 
We wore wool slacks and slippers, long 
johns and wool sweaters In the house. 

■ When it got too cold for com tort, we did 
exercises. This was probably the most 
important step. Twenty push-ups will real- 
ly warm up a cold body. At night, we let the 
house get cold and used extra bl an kets or 
an electric blanket on tow. 

Since then, we've built our own well- 
insulated home. Now it's so easy to slay 
warm that we've quit exercising. Nor do 
wa gather in the same room as often, i 
miss the warmth the cold brought us. 

— Stephen M. Kennedy, Orrtanna, Pa. 

Bottle th« tun 

As an antique bottle collector, i have 
always displayed my prized bottles in the 
many windows on the south side of my 
house. The sunlight passing through 
them brings out the lull beauty ot the old 
glass. Three years ago, when I became 
concerned with the energy crisis, I began 
filling the bottles with water, starting in 
November. Since then, t've noticed that 
the winter sun warms the water and the 
bottles remain quite warm several hours 
after the Sun has gone dawn. Thus, in 3 
small way I've converted my collection 
into an energy- saving solar collector. 

— LeRoy J. Hebert, Lexington , Mass. 

Washer for washing 

Here's how I fixed our shower so (hat we 
save nearly half the amount ot hot water 
we used to use when taking showers. I 
unscrewed ihe shower head and Inserted 
a washer with a small hole in it into the 
head. After replacing the head and turn- 
ing oh the shower, I got the same amount 
of pressure, but less water coming out of 



the head. 1 also savsd the cost ot an 
energy-saving shower head. 

—Steve H. Hoffmann, Rockford, fit. 

Money-saving eteran fleer 

I saved the oosl of a patio storm door 
(priced from $125 to $250} by making a 
$25 version, using 8-mil-lhick clear poly- 
ethylene. four 2 x 4s. staples and lour, Hal 
corner Jrons with screws I made a frame 
of the 2 x 4s which fit snugly into a lip on 
the exterior surface ol the patio door 
frame. f mitered the joints neatly and 
secured them wllh the comer Irons. Then 
1 stapled ihe plastic to the frame. 

— Dennis Cardaretta, New Berlin, Wi$. 

Filling the gap 

Perhaps you can use this idea to keep 
your basement warmer this winter without 
turning up the thermostat Inspect the 
spot in ihe basemeni where the chimney 
goes through the ceiling to ihe firs! now. If 
there is an open gap belween [he house 
framework and the chimney, warm air is 
escaping up this chimney shaft and com- 
ing out in your attic. Stuff the opening 
around the chimney with fiberglass insu- 
lation to seal it. You w II find, as I did, that 
your basement will remain wanner 
— Norman Dotak, Undhursl, Ohio 

Insulating drafty outlets 

Insulating drafty electrical outlets is an- 
other way to eul fuel consumption. An 
inexpensive way of doing this is by mak- 
ing an Insulator of a common Styrofoam 
meat tray. Remove tie electrical outlet 
cover from the wail and use it as a tem- 
plate, making the foam insulator slightly 
smaller than the cove' so it will 111 inside, 
yet completely cover ihe rough opening. 



For a neater til, tut the knife you are using 
and bevel the team edges. Punch a screw 
hole, using an ice pick or an awl (An lea 
pick makes a smoother, tapered hole.) If 
your insulator is too thick, you can flatten 
H with a roiling pin. Rolling il will flatten the 
foam; it won't increase overall dimensions. 
Finally, replace cover and check for drafts. 

— Wayne Rivers, Sanborn, N.Y. 

Warmed-up garage 

When il gels bitterly cold here in northern 
Wisconsin, J still like to use my treated 
garage. However, the wind used to whis- 
tle through il so much I could almost see 
the fuel dollars whistling out. I solved ihe 
problem by applying Insulation and siding 
to the outside of my 16-ft. overhead 
garage door. The job look ihree. 4x® 
sheets of aluminum siding, two and one- 
half. 4xa sheets of %Tn, Styrofoam : 
some Vi-ln. furring strips, a polyethylene 
vapor barrier and nails. I spent about 
eight hours and £40. 

First. I tacked the vapor barrier to the 
exterior of each of my door panels. Then I 
nailed tire furring strips around the perim- 
eter of each parrel and set the insulation 
within these "forms." Finally, I covered 
each panel with aluminum siding. I didn't 
have to adjust my door tbr clearance, but 
if you do, it might only be a matter of mov- 
ing out Ihe Irim that's On your jambs. The 
insulation made quite a difference in con- 
trolling drafts and retaining heat. 

— LaMonle Radwanski. Barron, Wis. 

SlW* your home o’lorgysJvm.g. ideas. PM Ml 
pay S2S tor each puclrjned urea. Include skeich 
Of pernio, <f necessary, and! t stamped, sell- 
Bdd'GSsad envtilap» if warn unufted material 
returned Send Ee Energy-Saving Popular Me- 
chanics, 224 West &7tn Si , Me# York, N.Y 10019 
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Alternate Energy 
Bookshelf 



Alcohol Motor Fuel 

Btfown’s Alcohol Motor 

Fuel Cookbook fNo. 3M] £^,^5 

Hov/ To BUlfe A 

Junkyard Still [No 301! - $4-^5 

The Cliercmrry Of Com 

Inm Alcohol 104) ...... Ifi.^5 

Alcohol DinilkV* 

HandbH>ok (Mo. aoaj . , . ■ Sl4 P 95 



Solar Energy 



<& 



Immductton T« Solar Oils And 
Solar Cell Projects, (No J-D?) .... S4/IS 



6 



Mi sc. Books 



Suppr 

And I 



Brown 'i Boult Of 

Carbureron {Ha. JOB) B . f S9.93 

crested IiiVfiidoiii - 
( I low They Work \ti*. ID?) . . S9 .95 

Handbook Of Ma h aric 

Cat Product nan {Ms. 30Z] 44.AS 

Sti“J- i I 'X' fu -ILti'l «u- lilill tn AlHurrulH 

Eh^V t-]Oki |ij t jtiECImi Ml-' 

(All Ontin Sent Postpaid] 



SEND ORDERS TO 

DESERT PBBIJrAIIONS 

DEPT . PM ComvlEla. AZ 5612* 



r DOUBLE-WALL INSULATED 

SOLAR 

OEEtlHB! 



ALL STYLES £ 
WINDOW UNITS 
FROM JUST... 



$399 

SOLAR 

QUICK-MOUNT PANELS FOR 
SKYLIGHTS, WALLS, ROOFS 

AS LOW $215 

AS JUST... 10 so. n, 

SOLAR 

STRUCTURES & ACCESSORIES 
THAT HELP HEAT YOUR HOME 
AMD QUALIFIES YOU FOR A 

0% TAX 
REDIT! 



COLOR 0RO€HlJfl£ SI, SENT FIRST CU*$S 



VEGETABLE FACTORY. WG. 
P.O Box £23-5. Dg*H. A2S5 
New York. NY 10103 
OrCait. (212) 667-0113 








Here's the inside story 

on cutting your fuel bills! 



New Aluminum In-Sider storm window system 
features life-time sluniiium frame components 
with acrylic safety glazing or glass. Hinged 
version (above! or siding design. Seals window 
on all sides. Easy access to prime window for 
c lea m ng and vs nt i la f on No spec ia I installation 
tools or skills. Perfected and proven as Europe's 
leading storm window. 



Install In-Sider, 
INSIDE storm 
windows and 
lockout cold! 

Experts say the typical 
home can lose 25% to 30% of 
its heat through the windows. 
Outside storm windows or 
thermalized prime windows 
help, but you still need 
In-Sider storm windows to 
maximize energy savings. 

With loose-fitting .drafty prime 
windows, In-Sider storm 
windows give you a practical 
and cost-effective way to 
reduce heat loss. 

You can install In-Sider 
storm windows easily, by 
yourself, from the inside. In 
any weather They qualify for 
residential energy tax credits. 
They'll cut summer cooling 
costs, too, 

There are four In-Sider 
products to fit every size and 
style of window. And every 
budget. At hardware stores, 
home centers, building 
materials dealers, and retail 
chain stores. 



ffegulHr In-Sider storm windows 
are available as complete kits r or 
components Self-adhesive trim ho' ' 
rigid, cfe&ar plastic eheel. Easy lo put 
up, Snaps open to remove sheet for 
cleaning or gio rage. Also look for 
value-priced W-5 In-Sider and Vinyl 
In-Sider storm window kits. 



r 



rn C C money-sa ving rebate offer ! 
r ntt _ _ Send coupon JODAY[ 

r^lacL^li+A p.o. box 1497 

kVm^9BXSL^II Columbus. Ohio 43216 

Rush me more information plus free money-saving rebate offer for 
use in purchasing In-Sider storm windows. 



1 

f 

I 

I 



Name 

Address 



L 



Cily Siale Zip 

In-Sider is a regiglergd [radfinn^rk of Plaskohte inq . Columbus Ohio PM 
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Energy- 

saving 
lighting 
proves 
more is less 

New lights deliver the same 
brightness as— or more than 
— equivalent incandescent 
bulbs, at lower cost. 



by John H. Ingersoll 

W here can you buy more for toss 
these days? One bright answer 
rests with new lighting products, where 
you can find a better deal than putting 
your money into standard incandescent 
bulbs. 

Here's a quick rundown on the advan- 
tages of these new products (though not 
all deliver all the advantages). 

■ You gain more light for less money. 

■ These sources deliver illumination 
over a longer period of time — sometimes 
over 25 limes as long, and are therefore 
more convenient to use. 

■ With new sources in place, the electric 
meter spins more slowly. 

If all this ia true, why isn't everyone 
rushing out to buy? For three reasons: 1 
The initial cost is higher than what you 
pay now tor standard incandescent bulbs; 
2. for pin-contact fluorescent tubes, you 
may have to buy a fixture as well; 3. It’s 
likely you'll have to search beyond the 
supermarket to locate the right "color" flu- 
orescent lubes or one of the newer, 
energy-saving offerings described here. 

However, the picture is slowly chang- 
ing. Di st rtbution of the newest items ought 
to be more widespread soon. If you can't 
find what you wanl. write to the manufac- 
turer. Addresses are listed on page 1 38. 

Table-lamp fluoresce nts 

Now you can simply toss ou! a spent 
incandescent bulb from that end-table 
lamp and screw in a fluorescent. As the 
pholoa above show, illumination is every 
bit as good using a fluorescent — if not 
better. You're also due cash savings in 
two ways: There’s less draw on your elec- 
tricity with a fluorescent; its long life will 
cut your bulb bill. 
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Comparison of GE'* Cf re file fluorescent (above, left and meet) with a standard 100-wetl 
Incandescent (above fight): The fluorescent sheds a* much light for less money. 



Fluorescence demands only a small 
amount of electric power before its 
aglow For example, in a year-long com- 
parison, assuming lights are on in the 
house for about five hours a day (roughly 
normal). Dure- Lite matches one 40-watt 
Vila- Lite fluorescent against two 75-wail 
incanrfescents. Over the 365 days, the 
two incandescents bun up Si 6.43 worth 
of energy, while ifte fluorescent con- 
sumes a mere $4.38— both figures based 
on a moderate rate o‘ 6 cents per kwh. 

In this example, there's a bonus. The 
two bulbs, burning at a 150- waif rate, 
produce 1,980 lumens (standard mea- 
sure of Tight output). The 40- watt fluores- 
cent lube delivers 2,180 lumens 

(Note: A 40- watt Tuoresceni in use 
actually draws 54 watts, the difference 
made up by electricity demand lor i he bal- 
last — a device that controls voltage, wave 
pattern and current delivered to the vapor 
within the near-vacuun tube. t he $4.33 
figure above is based on 54 watts.) 

During the same year’s period, a num- 
ber of incandescents { note plura I ) will cost 
more than a fluorescent (note singular). 
How much more? Lithonia Lighting did a 
study based on 19BC retail prices. Two 
60-watt incandescent bulbs were tagged 
al $1 .62, while a lumen -equivalent circu- 
lar fluorescent of 32 watts (35-watt total 
with ballast) was $8,S5. 

During the year those incandescents 
kept burning oul. Replacements ran up a 



bill of $17.82. The Hue rescent continued 
to work. As with the Duro-Ute test, figures 
were based on average home use of light. 
The final score: incandescents — $19 44; 
flu-orescent — S8-85. a saving ot £10.59. 

At the heart of the new table- temp fluo- 
rescent is a redesigned ballast, small 
enough to screw into the existing socket. 
Over the ballast shaft slides the fluores- 
cent unit. Once in place and reshaded, 
the tamp operates the same. The differ- 
ence: The light just fasts and tests. 

Three major producers. General Elec- 
tric. Sytvania and Westinghouse, have 
Introduced table-lamp fluoresce n|s, GE 
and Sytvania offer an adaptation of the 
circular fluorescent introduced in the 
1 940s (and still available), a dinner -plate- 
diameter tube that often found its way to 
the kitchen calling. Westinghouse devel- 
oped a U-shaped, mini-fluorescent 
packed into a tube not vastly different 
from an incandescent bulb. 

For three-way fixtures, GE offers a two- 
way fluorescent delivering the brightness 
level of a 50-watt and 1 00- watt Incandes- 
cent, bui doing It on 16 and 44 watts. The 
company also produces similar units at 
one-level brightnesses of 60 watts (actual 
£2 watts), and 100 watts (actual 44 
watts). At 22 watts, Sylvan la's entry puts 
out 75-watt brightness and Westing- 
house's small lube throws out light of 60 
to 75 watts on a demand of 27 watts. 

One of these five new fluonescents 






Stihl's specially pro- 
cessed TongirfiTcylinder 
One of the reasons it 's 
hard to find a chain saw 
that lasts like a Stihf. 

It's manufactured in 
such a way that the cylin- 
der waiis actually retain 
off. So they stay smoother. 
Longer Rravtcfjng Setter 
cooling, lubrication, and 



more pov«routput Which 
is another reason thisStihl 
Of 1AV is just getting bro- 
ken in when most other 
saws ere breaking down. 

After all is said and done 
about chain saws, one sim- 
ple truth comes through, 
Ybu get what you pay for. 

Ryudlct rjme. ul raJ-fre* 

3 .00 O ,S£S MjSI. Ertmion 1 4JO In ArtESTi? 
l'-jl 1 l30l>35Z-G*5£ tjtmsoi I 



ST/HL 

Ihe Vycxldj Largest Oilrig thaFn Saw. 








ought to fit just about any standard-size 
socket in your home, including wall 
sconces and ceiling fixtures. Replacing 
every bulb in an average three-bedroom 
house could bring year- end savings ol 
$200 to $400. 

Read the fine print, though- for exam- 
ple, GE warns you not to dose in its two- 
way tube with a frosted glass-covered 
ceiling fixture or globe-shaped swag light. 
Heat buildup within the confined space 
could knock out the lube 

A subtler reason than inconvenience 
has kept fluoresoenis out of living areas 
for years "Odors look crazy under that 
light," say many who have tried them. 
This is pally true Under the harsh light of 
cool white fluoresoenis, a bright fire- 
engine-red piltow could took almost gray 
People lend lo took wan and unhealthy. 

Unfortunately, not marry know there are 
more "colors" than cool white. Recogniz- 
ing the problem, all three makers produce 
l able- 1 amp fluoresce nts in a "soft white" 
rendering, which makes clothes, food and 
you took more fhe way you expect. 

Vet Ihe cod- white conventional unit 
remains for anyone wishing to buy fluo- 
rescent tubes in 20- „ 30- , or 40-watt sizes 
Savings easily equal, and sometimes 
exceed, those you reap with the new 



New entries in the lighting market 



A lough acryilc cover wraps the Westlnghouss fluorescent and its compact, Instant bal- 
last. The cove r fits as handily as an Incandescent bulb Into a globe fixture. 



Luiron's easily installed 
works on Incandescent*. 



Norelco's sodium outdoor light spreads 
bright yellow light for one-quarter acre. 



COMING ATTRACTIONS 

P&rtiapg toto*e meywM&gyt. indt«ity * 13*1 year, 
mreo A#* replacement tor incandeseeni bulb* 
coukJ over shadow the advantages of Ihe labio- lamp 

MHCHtS 

One each torn Genorgi Eiectrtoand Sylvftnia are 
eiiissiried as metal htf ide, t n* iturd, from Monaco, 
A lermed 0 ttw -pressure marcu^y vapor source, 
wfl kfi reacts wifffo rara-earlh riuOra scent ftowderfi 
tocated msto& me discharge tube 
The metal' Halide ligN is irom radialion of a mei si- 
te vapor (generally marcury) and products ol 
ha^tdea (generally ra, r a earths such as IhaHium or 
indium), Similar to Ihe new itoorweento described 
elsewhere, irnsss bulbs oo&rato with the aid of a 
min*anj*ited ballast. 

GE'i entry, called Electronic Hal&rg, will burn wifh 
Ihe briphlness ol the top f-slting on 4 slandard M 
lOQHSO-wvttSr. but al an energy -squeezing 55 
wafts The bulb as said to burn Iqr 5,000 hour? and 
will pfTobabty cost *&aui SiO 
Sylvania's new bulb, called Mmiart. is a 40-wal- 
ItK, wlih ■lluminatirjn equal to 100 waits, U's incan- 
descent, has an expected lire ol 4 ,500 hours and a 
price eOfhewtwe between $12 and $15. 

Slalisftcs. cm Ihe Ngretoa bulb, simply labeled SL. 
erg- tS watts to do in* wgrk pr e gianctord 60 -wati 
incandesced ll Lasts 7.500 hour s and -is priced at 
around $17 

htorftfeo s-xpecis » introduce 3-. 12' and 2^'Watl 
bulbs to replace 40. SO and 75wactefs tospac Eivtfy. 
GE and Sylvama also plan Other waTLages. 

1 Cutaway ol GE't Electronic Haiarc 
reveals electronic controls in the base 
and an arc tub* In the bulb. 

2 Sylvanln's Min I arc Is 40 watts with the 
Illumination level equal to lhat of a 10Q- 
watt Incandescent bulb. 

3 Noralco s St comes with a coated, or 
a clear, prismatic outer bulb. 





THERMAL 

CUTOUT 



HOUSING 
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The H EEQUJTE* Vermont Casting' smalls dual fuel a,c we b ideally sjed to ltv^etI! into most f, repfca rs npe^ngs 
pl3^" on a smallfrrfcG*th.cr instil at a rfefl-standnpiint. 



Vermont Casting s Defiant Vigilant and Reso- 
lute are truly American Classics, From the 
anginal Defiant, our largest mode!, ta the Vigilant 
and Resolute, every stove is bu^lt with the comic 
tion that beauty and efhevenry can be tom toned 
without compromise, Crafted by hand in sohd 



Automata Thermostat control ant™* you to 
pre-set your stc^ai ihei&ur&l level of heat 
output to bum slowly and evenly For hours on 
a single smokeless loabirv] 





Classic Beauty and 
Advanced Thermal 
Engineering Combined 
in America's Finest 
Cast Iron Stoves 



PAH 



The Coal' Burning RESOLUTE 
Our stove within a stove"™ 



RHEPUICE 
TTQ AlflTLCiMT 
CWTIIOL 
HAMPER 



The Wood Burning RESOLUTE 



T HtmOSTAT 
COJfRO. 



\ 



ftEvtnsBie 
WOK HEAP 
EHTFLUE 
COLLAR 



cast Iron, these superb airtight staves offer you 
years of dependab^. economical heal The unique 
and graceful curve of the stove front, with its 
classically arched doors, is you; symbol of origh 
nal Vbrmont Castings desgn 
Cur unique wood to-coal conversion tin rt . 

The Vermont Casungs vigilant and Refute are 
designed to burn either wood or coal with 
equally high efficiency. Our advanced thermal 
engineering and unique "stove within a stove" * 
design make It possible, 

There’s no fear Of making a cost ly m I stake 
In your choice of fuels -now, or later. Our 
optional coal conversion urnt gives you the flexi- 
bility of uang either wood or coal whichever 
provides the g reatest ecorwniy end meets you f 
personal needs tte&of all you can add the con- 
version unttaianyttme. 

Each model offers features knowledgeable 

stove enthusiasts demand, \*rmont Castings 
staves make use OF sophisticated baffling sys- 
tems to provide extremely long Fkmepatbs. min 
I mizing flue heat Joss, Pre- heated air passages 
and secondary combustion chambers maximize 
heat and fuel economy 

? '*■ ^WHTnmini 



Before you buy any stove, mail coupon today for our 
complete ENERGY-SAVER INFORMATION KIT. 



r 

J 

i 

\ 



i 

i 

i 

i 

i 

r 

f 




Compare ...then decide. 



f V£5^plaaie sencTme, wltiiaut oHagahnn, ypur lnfOrm£.iurt 
Kit i rCSUdl rig: Tuill - cci’Or littfialure ana Operation WjtXjjI, 

I e nr lose $ 1 for first ci£!$ pastas riancHi 

i heat my home by □ Oil : Gas C Elecuifiiy □ Vtood : ' 1 Coal 



Name 

Address 

City-State Zip 



Vermont Castings" 



~l 



DEFIANT® VIGILANT® RESOLUTE™ 

America's Finest Cast Iron Stoves 

j VERMONT CASTINGS. rNC. 8239 PRINCE ST. RAN [WIPH. VT 06060* TELEPHONE: (802) 726-31 1 1 



J 



If you W nm wi$Ji to cut page. vend Sl.OO wrtn y(*jr name and addn&i ro Ifermont Casimgs, I he., 6259 Pnn« 5t . RarxJolph VT 0S06Q 







table-lamp units. Fixture makers have 
also designed attractive new covers for 
ceiling-mounted fluoresce ms 

Manufacturers of incandeecents are 
also redesigning tor efficiency. From GE 
and WestEnghousecome three-way bulbs 
at 15/1 35/1 5Q watts, replacing ihe con- 
ventional 60/100/1 50 watts The concept: 
Who needs 50 watte lor conversation, 
watching TV, or as a security light when 
1 5 watts wl II do? Because of a redesigned 
tungsten coil, the 135-watl setting pro- 
duces 0 percent more light than the 150- 
watt level on the older buib- 

Need a close-up light lor shop, study or 
as an accent on a piece of art? GE recent- 
ly introduced a watt-saving reflector bulb 
This 50-watter is housed in iis own swivel 
fixture for around S1 1 . Because the light 
is concentrated, Ihe subject is illuminated 
as much as it would be by a standard 1 00- 
watt bulb. 

Sylvan ia has joined the energy-saving 
clan with four bulbs at slightly less watt- 
ages than standard For example, it offers 
a 6S -waiter to do the work of an ordinary 
75- watt bulb. 

Ftoodlamps for outdoor safety and 
security are effective, but I hey eat ujj 
energy dollars. 




Lighting strategies that save energy 



Low -watt fluorescent! from GE placed 
under kitchen cabinets (above) serve as 
security fights, Built-In downllghts from 
Ouro-utB {right) reflect oft glass and 
mirror back into the room. 



However, Norelco offers a tow-pres- 
sure sodium light dial will economically 
illuminate up to one-quarter acre, or 
10,000 sq. ft. There is a yellow cast to the 
light, but if safety and security are con- 
cerns, this fixture is a good investment, 
Light dimmers help you chip away at 
yuur electric bill anc lengthen bulb life. 
Incandescent light dimmers are simple to 



install. One type replaces a wall switch, 
another cuts Into a fixture cord and a third 
kind wires to an existing table lamp. 
Prices are $5 to about $25. 

Fluorescent dimmers work only on 
standard 30 to 40-watt, rapid-start fluo- 
rescent tubes In addition, each tube must 
have a special ballast to replace the orig- 

(Pftas e /urn to- o aoa >3fl> 



SOTZ GARAGE SHOP HEATER 



■ PRODUCES MORE HEAI than 2 OR 3 
HIGH PRICED STOVES 

• TREMENDOUS RADIATING SURFACE 
AREA GIVES V-OU MOR£ HEAT WITH 
LESS WOOD 

* BURNS VEE7Y LONG WITHCMT ADDING 
WOOD 

■ ET* *GlN£tRED TO PREVENT DRUM 
BURNOUT 

•TEST ED TO U.L STANDARDS 

■ EASILY HEAT YOUR 8lG FARM WJLDiNG 



SMCIfJCAIIpHi 

■*H*aUna CapocJiy 1S.OOO fcru/rv mjm 

24JjOOOBAI/w 

Doa. dear frar>e Ru4 eotai droll 
oon foot nlecnafl draf t char™ at li o □ vql V& 

yfeet Jmopv idicn M'ch or 3/1* *' om 

tXJffy. Top CWwv CCrt^ttOf IL pit* Qtmr&j. 4 

nwlHfl tWCWll mn DCiSi 

*C3ud10 PilHt I yuen lrxJl SQ vsail ogaff4t f-LJIlif E* 

'WL Siting ^<^du4fcMDyaf-&flHSiei fng-ne*^ 

PRICE: 

tililVCftED FACTORY 

TGVOWR DOOR PiCK-UP 

Bottom »I.W . $ 34,95 

Top $20.91 , $17.95 

VISA AND MASTERCARD RUSH ORDERS 
CALL 1-600-321-9692 
(INSIDE OHIO CAL L 1-216-236- 5021} 
or SEND CHECK OR MONEY ORDER,,,. 

Sorry, no C OD.'! 




FREE into oboul 56-GAL HEATER (SHOWN), 
heating water, e*ytrg wood fireptace-to- 
woodstove. 15-30 gal kfti also available. 



a ja m JA mm bottom kit 

$ 34.95 jssRs 

Before you spend 5500 To $600 on a 
wood heater, try the Set* Healer Kit for 
under $6Q.a1 our rltlc If (within one year) 
you don't agree It out performs any wood 
heater money con buy. or (within IQ 
years) If the kit cracks, warps, or burns up. 
your money wil be refunded Including 
Shipping charges 

Kit converts a 55 gallon arum (not 
supplied) into a high capacity wood 
burner Features large WW square door 
opening, oam-Jack door catch, ana 
spark-proof design, Patented internal 
draft channel, draft control and airtight 
design allow controlled, efficient heat, 
white limiting metai temperatures at 
barret To prevent burnup. 

use of draft control allows you to heat 
large or small oreos. Basement Jnst-dfation 
hegts your entire home. Greal tor your 
garage, workshop, Qt cabin Top drum 
squeezes 60% mare BTU's tram heat 
normally lost up the chimney. Heavy steel 
kit bolts Together quick and easy 

Thousands In use by Uj£k Army, Navy. 
Depts. of Nat Resources. Agriculture, 
Federal, state and local government 
agencies 



Soil Corporation, 13643 Station Rd.. Columbia Station OH 44026 
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ANNUAL LIGHTING COST COMPARISON 




FASTER, 
SAFER, ‘ 
CHEAPER 



Ttol M IXkPuhe? 



Fan-Cemlrpl — 



Rtmowshle 
:[>jal Bfeiweti 



■Ais-aRah 



KILOWATT HOUR {KWH) COST RATE [fi 
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Edison Products, 1 ^ i N suaum 
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NOW! portable 

Turbo-Heater" 
HEATS YOUR 
HOME WORK 



tiling this chart, you cart derermlns Hi* 
cost ol lighting your horn. First, Hal a^l of 
the light bulbs In your horns, each with 
wattage, Determine Ur* approximate num- 
ber of hour* each La used during a 24-hour 



period. Find tha column corresponding to 
your utility rate. Extract tha figure In itiarl 
column on line with tte wattage of the Arif 
bulb. It la a dollar figure for 12 hours of 
use, seven day* a weak for a year. If you 



estimate use at five hours dally, mutlJpiy 
it by Vn, Repeat the calculation for all 
bulbs. Total tbs figures to find the yearly 
coat. 

Ctwt adipiwi *tot rftrlh A/twcaf Philips Lighling Ccti 



THE FF-I FIREPLACE INSERT. FROM SHENANDOAH. 



Cwmcnff 

htaunii Rud i 
In Flnrplflcr — 



Hfaf Qumtct— 
C*s.i lronGrehf 
Fnr Woodor i 



tjcihei -Mirf be*** 

Far EHtfinl Blxkta 



Rwliic «■ lM Lfflfl 

Nra-E tetu* 

Bi-M^onJ I^aeR -GwiArol 



Hyppu- 5wt1j~r 



Shenandoah 



SJiennndooJ-, MEf Cfl., Inc . P.O BSJ, Ymj™ 



HERE’S AN INSIDE LOOK 
AT SUREFIRE ECONOMY. 
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There’s a 

WoodmasierCoalmaster 
to heat every kind of home 
in America- 
and we’re heating over 
450,000 of them. 

How do we do it? With efficient, 
thermostatically controlled heat, and all 
the products to back it up That in itself is 
a benefit to you For more information, 
call or write today. _ n _ 

& SUBURBAN WAi ' 

jl I - 

Baa iwrcrrioii ™ to 1 ^ 

jtii f 








FlMit stiod eqch* LUfOnnatien db lb* fPOmrlfig mod*0& 

(CJtcS*3 h B C EJ E T G 



frame , 
JLddm 
City 



Slpfc _ _ 






Mdmo/tor. 



c-«l master 



A wooOjfwi^r MdbU# ttwsi* syiifliiv ft W^oduwsfcE Aodigni Hwm. C woodjnox^f <4xAnxx^eE 
SupplBisaiilui Piimaeei D Wradraaslei Fireplace ln*«ri £ Woodmastet Defrai Fuopldsa towl. 
f WoQdm^^CtJalinai tar AirttflEU Ctnrukrtor. Q. Woodancatoi SLrag3« Poor Ram £T»* Slow* 



GARDENING? 



WANT A WEED FREE GARDEN 
WITHOUT HARD WORK? 




To Art! 




WoriuShr* 
pn 1 g#lkwl 
tftUtrf! 



ZftfaL 





W* Shwd Or Hnl l*M pi MCO 

QhPjflutftrcirtwptfh^ m QWj W M * 1Q ^ i 

2 m turn Wt M parted tm AQTO 

1 Hrjf. -i^eed bOK till lounhorl ^rnswiK 4 ClAyS 

2. We^ra jy at 20 Hm. Easy l» fcancjio Tills. ft So 0 incr^e 
deep Weeds na/raw khw 1 Ip 3 n^he*Peep 



Tdi 



r*QI SQtDlH STO#l££ BHGOttlflE WRlFE TO 

AGCO :4. ■ 1^ 199tr DfchL-r Q 



Name . 



Sveer . 

Gty — 

team . 



, JTi e . 



ta* 2 15-9S;-0B5& 24 *v» ^ day tSa^e GWd uaan aaSepHSd 



REPAIR CLOCKS 



lnACHnUWiHlitR j 



GLDtftMMXAt MtTTtUlf 
~M- «*, imtiwi. «L ITftU- 
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fund Tttffciy ttyl* Lamm 
ftjc Moetni I *ro*H AE mpH 

ifctinnfilaH o^?*en 

ElC CCtCP CATauOC; *1 BO 
m.L wor dflfl Codec* pmbi 

F.O BOJ. STS, 110 MJil 

CfBfflP. WA «93? 

WtjhonfWH^ia? 




inal one. Price of th® balla&i: about $30 
The dimmer, which costs $40 lo $50. 
works on one or up to 30 fluorescent®. 

Savings bo accrue using any dimmer. 
Suppose you consistently bum a 1 00- 
watt incandescent at 70-percent capacity. 
Thai results In a 7 7, 5- percent saving in 
electricity, which Iransiales to $3.06 at 6 
cents per kwh, for the average year, not 
including added life of the bulb. 

Common sense suggests other ways lo 
I rim your bills ; for example, dining by can- 
dlelight and chatting by firelight. What 
could be nicer? IN 



LOW-VOLTAGE ENERGY-SAVER 

Do you rtaad wafKIirBCtetf lighi for deiiceio melal 
filing or Ipr turning 5 sable leg m 5 lathe? By learn- 
ing low vgfage uairtn * SO-watt Pai-36 (rianrcrw 
beam) bulb m a ipeoal new lltiufli by Progress 
■Utfiiing, y&j’n •get ir» same w* iflumanetstKii 
•apwtetr of a tsb'weti R-40 spot or fiooa; or a 
standard 1 OO^aft bulb. Bonus: You cSonl hatr# le 
pul m any special wrlriog 
The SMtdS Is & irny transrarmar buill Into ihe 
Dackrt ihe Rrture, wfridi alicteg I mo ordinary elec- 
infioct ifock The irahslormer actually knecka 

down staridarcf 1 1 5-volE curronl Ip II 1 -* volt?. 




father than the usual 1 2 
volts. At 1 1 Vi vDlES, the 

SG-Wdlf gnlB pl^ntf of 

power and the Vk-voH 
drop boosts bulb lit* 
from 2,000 hours lo 
abOul 3.50B h&urs 
Fine for doss worii, 
fhia new njetuFe Nt 
equally effective u an 
accent light 
SOM DO m mar walfy- 



„ ^ . 50w voltage Gghls n0T 

&pfHe fixture ^ energy dF 

from Progress r^ty, bul rsdv» Wr- 

condiuoning load In a 

tSepprlment store, lor exempt hundieds of 
these lamps generate heat- By replacing i SO^Kfl 



Pulps wvih sP-wanm, ioo watts is eliminated for 



each torture. For every 1 ,000 watts saved, ihs 
Store can cut Its airconditicning by one-quarter 



ten, Moreover. Ihe afore loses no lUumirrafon. 



Hanufacturefa of low-onergy lighting 

Ttfbla lamp ittfQrsscsnTf 

GtrW Eioge^Ce, hMsPsri., Clmiand, O*o 44n2 

GT^ Products Cdfp.. Syfw*fiiB Usfi&nq CwUpr &*nwws. 
Mass. D1.K3 

WHtln^iouu ElerSnc Corp . Lamp &v, BnontiMiid, N J 
0T003 

fl uawKif tf i 

fciro-lit# Lamps Inc,. i?-id Wmcw , Fair Lawn, N.J. 
0M1* 

Ganeral PkK Go 
GH Pp5durts COrp. 

WHtanflhoiA* Eladne Corp 

NMil Mldtt^pi HUKH 

GWwnd ^Sftfnc C^- 
GTE Rtddutt* GE*p. 

Ncwtm AfT»ncafi PhiH» Ligmin^ top . NixWco. HigWaflmn'. 

MJ Mi» 

Lj 5W> tlrlurB 

Pr^gmsj bgNng, Bubc44rp or K>Ote r Erls Ave and G Si , 
PhUadwphia, f*i, iSi>4 

Maw Ihumuanl IHetanw 

Halo LigtitMig Div. McGraw-Eduen Ca. *00 Buts is Rd. r Elk 
Grow* Vrtiage, ML flCOO? 

L4hon|a ygjrting, Bon A. Ccnyvs. Ga. 30207 

PTagntM L^jNlng. Renga™ Corp., flu?. ITT, Clflbumo. Tp 

7SQ31 

Thomas InduamBa BOk 1643, Lc?ulav3te r Ky 40201 
UpiVcOw Inc.. 34t Claramont Ami.. Jwiey C4y. NJ. P730S 

OHnrifwt 

Genaraj Electric -Co 

Lutrro E-Mcmvncs Inc. Cocpwsbur^. Pi 10036 
















Telpphnne Listening Device 






ii -r ■:■]■' r: w f tfh w CDWtn«l!vi m raw 
adit* ar hwiH. Coamcla Iwi-pmur* 
t*u<:ir «r up ifrierdftf vd r aw 
Iflrptionr fli ri-ieCIcn 1INE 5larti 
4utam*lKaay p^sa ptm™ isbupm^hI 
ttaofdi baF sd« ar pfwiMCjartrtrw&an 
Sw I'Eccr^r wttm prfKtfE uhut^ 
nils flpuiw H rkjl an pnswf nn| »3v<t 



Wireless MIc 

10 riftiej ffjfit pGirtrful rhifi slur no 



a^fcs Qli^gnwd hbu: 
^Current, insim orjiyt 
sr 7 tons of thrust ini 



NEW ENERGY SAVING 
AIR BOOSTER FANS 

For Heating and Air 
Conditioning Ducts 



For rooms that are hard to heat Or cool . Fan 
pulls ihs air where you need ii most. Per- 
manently lubricated fan cartridge fits 5'. 6 M _ 
AT, ducts. Fan is heSd and insulated by a 
sponge cuff, can be operated by attaching 
cord and plug, wire io thermostat, or from 
speed control switch- (below) 



5"Fan(70CFM) S2T.7S 

F Fan (90 CFM) $22.75 

rFan(ISOCFM) $2fi.50 

Fan (250 CFM) $33.50 

Speed Central Switch 5S.5Q 

Tbermosnat (on w t tftl 7F\ $4.50 



Snipped Prepaid in U &.A. 
Canada add $2.DO on all U.S. Funds 

Dale & Associates, Inc. 

2070 Sartclis Or., Beloit. Wl. 5351 1 



COLOR BROCHURE 



FREE Color Brochure. Write V^hmg Gockj r 
The Vtlii-ng Suitdiog, Depi SO?. Fclty, At 
3*53*. Pham- (205 ) 943 ■ SOH 1 

Virf our i 1(3 leik 3-S-. Spa r-Lh- Fan Ala 

Hwf St- an* mil* i^uih al Foltf Alobamo 



We challenge you to 
find an electric log 
splitter that works faster 
and costs less'- — f 

FLOWTRON 

' ELECTRIC 
LOG SPLITTER 



inches^ 

Exclusiwdou&le wedge spins 
in bolh (fcciions. 

Designed and priced lor the 
homeowner 

Uses less than 3 dime's worth 
of electricity to Split a cCrd of 
wotKf 

$ 399.95 

rJUf.f^SlI i- FUF i All M -!. I 

> 



find an electric log spliner 
lat works faster and costs less. 

See- iflnow at your local power equipment dealer or call 10:1 free 
1 -80tfl343-3280. In Massachusetts call 321-2300 

FLOWTRON ELECTRIC LOG SPLITTER 

Two Main Streel Mefroso M A 02 1 76 



QUALITY GRANDFATHER. WALL 
AND MANTEL CLOCKS 
AT FACTORY DIRECT PRICES 



■ Do-Lt-yfrurratf 
pfft-ttfl kiH 

■ Complete!-* 
lich^hod opd 
grumbled i^o-dgii 

■ ARhqge Fgrnit^e 
reproducliom 

■ Gfondlolhef 
[bciti 

■ WqII and ihelf 
d&dki 

■ Btauliful lolid 

(wflpinut. 

oak or {heiryl 
t Solid bfoii 

Ccinno^ 

■ Ffompi dfflivflry 
II AACnvjf bock 

gvoronitee 
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THERMAR TANKLESS INSTANT 
HEATERS provide 
raMfe a never-ending 
jSW fiJL flow of piping 
% hot water! 



■ ■ \ ? 

CttANhlELi 

P V 

WM!HLf3StWP 1 
rSHJAV lUftntCAHT 1 
LFTf^fi 

* tA*( OVf CHAMTJElS 



r The Chamberlin family 
look 10 showers in e row— 
The 1 0th was as hot as 
The first— And they are 
saving money, too! 



'Dr MarTm Ghgm&emn and tamiry or RaiHEay NJ 



Sound, Simple Money-Saving Idea 



For Weather-Tight 
Windows that work 
like NEW! 



Mosl oa us simply don't understand |ust haw 
wakeful and costly an ordinary lank-iype hni 
water theater really ss But. ii you wjII jusl thunk 
aboui it lor a momeni you wjI 3 immediately 
realize that much of the energy used To heal 
you* Easement tank of water is dissipated 
nghl Ihroogh the waNs of The tank itself and 
into your storage orcra^: space area 

The Perfect Answer Ms w Thermar 
Tankless Instant Hot Water Healers’ 

The an&we* is simplicity itself -if losses are 
created oy me need so keep large volumes of 
waler standing m a lank, why nod -eliminate 
Ihe tank? And. that's jusl what ihe Therniar 
has cfono We have eliminated tec lank -and 
m ils placets have developed a uny, super 
powerTu' instantaneous heating ynn which 

actually creates hot water as you 

USE IT A mitroswilch on the unit automati- 
cally lums on Ihe momenl hoi water ■& 
needed Then a conMnyous si ream of de- 
lightful, sparkling noi waler flaws horn the tap 
lot anowe r or wash basin em AG I NE -as muth 
hoi water as you want- produced m a never- 
ending stream as long as you need it Ard 
the Therma-r uml is fufiy adjustabse loo-tem- 
persiures from cool to steaming hot can oe 
gpramed at the turn or a dial Installation >9 
sim pie -just a cold water mlel and electrical or 
gas power - THAT'S ALL' 



The Ordinary Tanfe^Type Hot Waler Heater 
Is The Moat "Energy Cosily Appliance 
in Your Home, 

Did you know Jhai an average lank-lype 
heater will use as much as 4600 KWH oi 
power in a year Nothing m your home even 
compares to Inal Sqr wasletufnass and oper 

atihg cos! By comparison, your raing^fSter 

usually opprvea several dO*en times a day 
and placed in a hpi kitchen, uses only 1 {3 as 
much enejgy In th?s da^ or rising costs and 
energy consciousness, a new THERMAR 
TANKLESS INSTANT" HEATER should be 
considered tar every home 

U L Approved Elecmc 
and AGA Approved Gas Models 
Thousands in Use Around The World 
New models provide energy and cost erfi- 
cien? hot water for campers boaEs or luxury 
homes Toy'll recover 1?*e initial cost many 
tjmes over m fuel savings as the years pass 
And. y op'il en|cy a lifetime ol hoi water— 
shower alter shower after shower ! Ordinarily, 
lank -type heaters can t nake mat promise— 
No maile? how much they cost! 

The Therrnar Jnsians Tanaless Healer fieats 
water AS VQU NEED lT -=cn demand Just 
open the faucet and get a luxurious, never 
ending rush of learning r*or water 



Ihe Window fixer Center Has just 
about everything you need to 
moke your problem wood windows 
work like new Five Window Ftxet 
brand products have been 
specially designed and formulated 
to correct window problems 
Replacement Channels restore 
complete function and renew 
permanent effective 
weamersl ripping. 

Horizontal Weatherstrip seals 
leaky window areas at top, 
middle. bottom 
Spray Lubricant is specially 
fafmuioted la clean and lubricate 
wood window? 

Rawer Utters provide extra-lift for 
heavy, hard-to-reacn and 
Insulated sash 

Take-Out Channels allow easy 
sash removal for cleaning and 
painring 

Don't settle for "make-do 1 
solutions Why buy products that 
aren't designed for double-hung 
wood windows and leave you with a 
window that never seems to work 
correctly when you can rely on 
Window Fixer brand produces Ihe 
next time your windows give you □ 
probrem head for ihe Window Fixer 
Cento r at you s nearest hardware 
stare, home center or lumber yard 
Window Fixer bra nd product 
assure you that you'll get weather 
tight windows that work like new 

Quaker City Mfg.Co. 

SHARON HI Li. PA 19079 



Johnson Power Tech 

Melrose Square, Greenwich h CT 06S3O 



I would like 10 cut my hot water heating bills in hatf ! Please RUSH your FREE 
catalog 0 t THERMAR INSTANT, TANKLESS HEATERS Include details of the 
absolutely unique 1 0-year guarantee and replacement plan. I understand that i 
am under no obligation to buy anything and no salesman will contact me. 
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D#*pElflRk Mfg Co 
5495 Andsr-tpn M r 
OpfllikH. Alabama 36802 

Pl*eaE6 ma^yaur ires ifiicFmflBionlut im-metfi- 
slety r undsf aland 1h ere »& no GbligotiDn and 
no saiigsman a'iN call 



fJlfCf 



1*62 



Prin| N*m<r 






CUv 5la[* Zip 

Cl 9-31 OftpUcck Mi | Co 



FREE WATER 

and plenty of it! 



*Cfil iflytimff including Sunday* 
Ofl CUP COUPON AMD MAIL TODAY! 



1-2280 

m Aitsu t Hawaii c*u jews *213777 



Ask lor Ext. 5495 



TAP THE LIFETIME SUPPLY 
OF FREE WATER IN YOUR 
OWN BACK YARD 



Drill your 
own wall 
and save 
hundreds 
of $$$. 



THIS MAN I S DRILLING A WELL 



in hi* own backyard for leas than U3 the 
cost of hiring a commerci a I well driller. 

Thousands of home owners are now 
drilling their own wella from 60 to 200 
feet deep] YOU cbm join them in saying 
goodbye forever to expensive, chemical- 
Usling city water! Forget about 
draughts l Ignore summertime water 
aborts gssl 

Write or call for a big. illustrated 
brochure and 34 -page booklet on how to 
find water in your backyard, and drill 
your own well. The big fact filled 
package will be ruahed to you by First 
CIauKUIU 

OfftpAcicfc Mfp. Co 
0i*HkJi. AM*™* 3SflO I 




In-wall 



heater b 
easy to 
install 

I I makes a great deal Df sense to install 
an auxiliary dealer in the bathroom. it 
allows you 10 heat ihei room without turn- 
ing up Ihe house thermostai whenever 






Cutout dimension* tor unit are on tit* 
Instruction sheet. Mark outline on wall, 
bore corner entry hole* and compl ate 
cutout with sabre saw (Inset). 



Ears on box must be flattened , using m 
hammer, to gat box into wall cutout 



In-wall quiin heater Is rated si 1 ,200 watte. 



someone lakes a shower or bath. For lhat 
reason, I recently installed the heater that's 
pictured on ihis page. This particular in-wall 
unit Is extremely efficient and it can be 
installed quickly, because the manufactur- 
er has come up with a well-engineered, 
snap-in bracket system. 

Manufactured by Boekamp Inc., 
Arjons Drive, San Diego. Calif. 92125 
healer is also available in Hush-mourv 
and Freestanding models Sold al depart- 
ment stores and home center*, all ihree 
models ana priced at $59 95 each — H r W. 




Electrical wire* enter box through a knockout 
and nr* secured *q box with connecters. Hous- 
ing Installs In the wall with two brackets, each 
one fitted with two belts and wing nuts. 
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Plastic pieces— packed around quartz tube- 
must be removed before you turn the unit on. 




BAD NEWS: 

Fuel oil prices are 
gping up. Again. 



GOOD NEWS: 

INTERbumer is here to 
help you use a lot less oil 



You can't do any tiling about 
skyrocketing home heating fuel 
costs. 

But if you heat with oil. you nan 
do a lot to cut fuel consumption 
—and still keep warm. 

You can gel an INTERbumer, 1 ' 1 
the fuel-saving replacement oil 
burner 

Though savings vary and de- 
pend on heating system efficiency, 
many satisfied INTERburner 
owners report cuts of as much 
as 40 % in their oil consumption. 

Imagine— that’s the same as 
saving 400 gallons out of everv 
1000. 

You see, INTERbumer has an 
exclusive, patented Turbo- 
Reversed Air System that gives 
a cleaner, hotter flame, 

And makes the most out of 
every precious drop of oil. 

What's more. INTERbumer 
runs whisper quiet. 

There’s also an Interrupted 
Ignition that lights the flame, then 
t urns i t se If off to save on elect rical 
power. 



Each INTEkbumer is factory 
test-fired and UL-listed. Parts are 
U.S.-made and easy to find 
Mom good news: your local 
Qualified INTERbumer Installer 
is ready— right now— to give your 
oil- heating system ait energy 
audit absolutely free. And show 
you how much yon can saw with 
INTERbumer. 



You'll like doing business with 
hint. He’s professionally trained 
and committed to expert 
installation and fast service. 

Bend this coupon for more 
information. Or call our toll-free 
number so we can put you in con- 
tact with a Qualified INTERbumer 
Installer. Get the g<xxl news 
about saving oil— and money! 



Call Toll-Free 1 - 800 -"! AM COLD" ( Sn Mmr - T *) 




Iin 



INTERbumer 



BY SLOAN 

SLOAN VALVE COMPANY 

10500 Seymour Ave. Franklin Park. IL 60131 

Send me full details on INTERbumer, 



N*Mt 



ADDfttSS . 



V 



ri mil -I'M H l\, M*^L'l ^.'ILrtSr* 1 m 
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CUT WOOD 
COSTS UP T0 1/31 

Available in 6-inch and 8-inch Flue Pipe Sixes For Use 
on All Wood or Coal Stoves and Furnaces 




* Increases bum time up lo 33% on 
most wood stoves Provides auto- 
matic control of over-fire draft for 
slower combtislion and more 
precise, even burning 
■ Reduces creosote build-up as much 
as 75 % 



* Automatically monitors and controls 
fire— eliminates the rvesd for 
consent adjusting of vertls and 
dampers. 

* Protects chimney from damaging 
high flue JemperaSums 

* Supplied with an additional 12-3/4- 
inch section of pipe When 
assembled, replaces a standatd 

24 'inch section No pipe cutting 
necessary 

* Mounts in vertical, horizontal or 
sloping Hue pices 

■ Attractive satin black finish with 
brass-pJaied control fixture. 

* Can he installed in less than 
20 minutes with common tools. 
Purchase your Modi-Fyre at 
hardware stores, home centers or 
stove shops in your area. 



OLvltlon M Mouse Inc 
FQ.Bos 151 
HtAdOl*. ILB1342 




LET TH£ SUN SHINE IN . Skylights offer a striking and inexpensive way 16 improve your 
day lime living Pleasant, eificient overhead day-fighting will transform dull r&oms into 
prighE. cheerful, much mocre livtfbte space Each Ventarama brings de'imte solar winter 
heat gam with natural air conditmnmg Compile package, double domed units ht any 
roof, any roofing, and any climate i P/ease wofo/or free Jtffcwu/a, 



plastic-domed ventilating skylight 



fCHTABAHII SKYLIGHT COHPOttATION 

75 Channel Drive. Pori Washington, N Y. 11050 (516) 883-5000 

L.ruayfifl^T Venrarama Skv'i^hc C<Jr Mr ac«ofH 




PM LOOKS AT 

AN EFFKJENT 
LOG SPLITTER 




Rugged aircraft-aluminum cqne has 
gratia cling grooves to secure wedge. 




Fresh-cut, leg we* Split with 

only elk, one-hand, light-stodge blow*. 



S plitting logs is hard work, whether 
you do It with an ax or with 
sledgehammer and wedge. Thus, 
when this aluminum log splitter was 
claimed to make the task easier, we 
decided 10 try It 

Called Wood popper 1, the wedge— 
actually a cone — achieves a high 
degree of efficiency because of its 
shape and weight. Unlike conventional 
wedges lhat simply absorb a great 
deal of the sledge Impact, the light- 
weight ( 20 - 02 .) Woodpopper is said to 
transfer the Impact force downward 
into splitting action on the Fog. 

I did a comparison test while splitting 
logs from a recently felled oak. First. I 
used a conventional 4-lb. wedge. On 
the average, it took 14 blows with a 
6-lb. sledge. But I needed only six 
blows when using the cone wedge. My 
test wasn't scientific, but the tool did 
save me work. 

The cone wedge is construeied of 
lough, aircraft-type landing -gear alu- 
minum for durability. Specially de- 
signed grooves in the nose grab the 
wood when the split begins lo keep the 
wedge from popping oul. 

Wood popper l Is $1695 postpaid 
Gmsler Engineering. Box 30, Lenni, 
Pa, 19055 — Rosario Capotosto 
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new energy 

products 
you should 
know about 




The OptlMleer UMt energy by reeetttrvg 
home lemporatures four times dally: at get- 
up, leave-home, return-home and go-to- 
bed times, Centre) heating-cooling model 
lists for *219; heating -only, *239: qualifies 
for 15-percent Income-lax credit: NuTone, 
Scovlll, Madison, and fled Bank Rde,, Clrv 
cinnsd, Ohio 45227. 




Tha Furnace Brain 
control* the gee 
valve to heal a 
house In Incre- 
ments, Instead of 
by a blast of output 
that overshoots 
the thermostat 
Said to cut heeling 
bills, irntt fe *60 
postpaid from Set- 
tler Corp., 651 
South Main St, 
Centerville, Ohio 
45459. 



The automatic vent damper for gas-fired fur- 
naces and boilers an controlled by a room 
Ihennoatah Damper closes when furnace Is 
oil, keeping heated air from escaping, and 
opens when furnace la on. The DSOEt vent 
damper Is from Honeywell, 10400 Yellow 
Circle Dr., Minnetonka, Minn. 55343. 




Seal Your Home 

with 

Touch 'n Foam 

Save On Fuel Bilb All Year Round! 



m< 



ouch 
'n Foam 4 



Thr Energy kivn in a Ciiri 



Drafts and a*r leaks, are r-cMnnq, 
yfti H ftvne v* it&tQy OdlAlsl 
Tgucfi i Fgam is lhe E-as^sl 
most rwwMUkcai way Ic seal 
tffi Trie adhtsiYt i oam tjcpaflds lo 



fill itard-lo-Tf ach opening; and 
provide iir-Eighl TOulsHon One 
cun yields up to 3 gallons a I cured 
1d£m —more sealing pfriwr ihan 

30 tut*£ ol «ufhi S5w cosily 



■ Around urn Ify lines, irrtennas. 
ftfeCLtitti and nr 

candiConers 

' fill jfly smalF holes dnd c'-arts 
- Arm many more uses 1 



AVAILABLE IN THE HARDWARE DEPT. AT YOUR LOCAL STORE. 



AQUA DRILL 

FOR WATER INDEPENDENCE 



HAPPY HEALTHY LIVING 
REQUIRES A FLENT1FUL AND 
CONTINUOUS SUPPLY OF 
GOOD QUALITY WATER. 

ODDS ARE IN YOUR 
FAVOR THAT THIS WATER 
SUPPLY IS LESS THAN 200 
FEET BELOW THE SURFACE 
OF YOUR PROPERTY, 

THE AQUA DRILL© IS THE 
INEXPENSIVE WAY TO 
ACHIEVE WATER INDEPEN- 
DENCE. 

FOR FULL INFORMATION 
ON THIS UNIQUE AP- 
PROACH TO WATER WELL 
DRILLING 

CALL TOLL FREE 
1-800*231 -2 735 
IN TEXAS 1-800-392-0751 
OR WRITE 

AQUA-WELL MFG. CO. 

P.O. BOX 10839. DEPT, w 102 
HOUSTON. TEXAS 77018 




fpfeasfl Junr n> page U7j 
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PUBLIC NOTICE! 

Bankruptcy and Financially 
Distressed Merchandise! 

We are authorized liquidators Pf inventories 
must be *PW At sactifie* pfitdi 
N«ty of rtaiDrli. fuch 
Last year's model* M»mrfaffW*F p C «?v*r 
prcduttwjn iankrupiey fir oih*r ffrripu* h 
nAncial problems ■ Pla nt closings. Economic 
recession Rising production costs, ate. 

1 1 you knnw Of * Gftrnpany i n n % if ua I ion ih*T 
require* ii Tft *SU I* rgfc mvefl t©f HU f Sf im m* - 
dune cash, CftliToJI F™. 1 - 000 - 32 S 5082 
Only pfQducti in gerfecl operating condi- 
tion will be considered 



MUST LIQUIDATE 

AT BELOW DEALER COST! 

12-Speed, Heavy-Duty 

% hp. DRILL PRESS 

FACTORY NEW! PERFECT CONDITION 



A great bench model drill press 
with V' chuck and Morse Taper. 
Ideal for the home handyman. 

Her*' h a htayy-iJ Lily 14” drill preianti mon- 
ey saving, low liquidation price- 1 The cost 1 5 
even less Than some of Ibose little "si-iiy' 
modsls you hh around town 
ThJ* 16-0 lb "‘bruT*" ha* Tht pOw( r an-d tha 
you need ip drill though sted. cast 
non. aluminum. brass, wood, plastic- Head 
and base are made of strong, fine-g reined 
cast iron Heavy walled machined column 
hnerdase* rigidity, cols down vihralinn for 
OTOOltwr ppcmukm Includes H hp. motor 
wnh standard IV?MA |6 fraiTlO. 

Oil table swings 360 and lilts 0 xb 46 n . 
Precise up and down movement of tapir 
w'nh rack and pinion Rec«aaad socket in 
heed Eats you put. in en electric light bulb for 
brig nr niu-FTiinetion or work. We priced these 
way down low Id sell thorn FAST! Don'tdn- 
ley. Older your i right away 

* Capacitor alert 1IOV mqrerj grOLmded ra- 
ccptede. 10 amps 

* A 1 1 boll pulleys on ball baa r ings 5 " large i e 
pulley Oh *pindl* (high Torque} 

* Quick rel**4? b*U ian*hOn 
■ Chuck is v t " No 3J T Arbor 

• 1 1 " * 1 ?" base. 2 ft H eoturrm diemeinr 

• Height: Weight 160 lb* 

♦ Spindk? TO mbF* imai) t5% M 

• Spindle to base jinax.l: 23 L i". 

• 7 J from epindle cooler to column 
#11 Vi" dmm oil table wrth 'T' grooves 



Fvlly enclosed 
□eft guard cape 
for i-nfnty I - 



Over S 595.D0 value! 



OUT THEY GO AT ONLY: 





Crvdrt curd pfiimbm 
e*H order by ptiiMM 

ToU-Fftfi! 1-800-328-0609 ubuiyngn#i ornui 

ew-ii.nusi Kuuhi or in MinnaiaE#, ci.ll 1-800^23 2606 
2 * hours a d*y 7 day i h miflk 

COMB Co / Aultionrsd Liquidators Dept B 559 1010 

$-B50 Wevf*Ta SouleViTd / Golden Valley. Minn 55426 

Please ship^t2 ffrt^ Drill Pfh**l«j|i at S13S.0O Sfrch I Wrll pay the stiippinj 
Charge so driver upon delivery J Allow 4-5 weeks for delivery Add 
weeks if paid by check. Sorry, no C O D prrfpr^.l 

1 Alto send Vise Attachment al$25,O0- (In sepatale carton NO shipping charge. 3 
r My check or money order is enclosed I Aflin-n reiidenli idd $% stale sales Ian.) 
Charge my: □ M**|#rfcj|rd P VIS A ._ American Express □ Oinmi Club 

Accounl No- Expires 

PLEASE PRINT CLEARLY 

Name^ 

Address 




Rack gng pinion 
int fast, pjecise 
vertical adjust- 
ment of tabled 



■Sturdy 2-7/S" 
criarn. tolymo 
is bolted eq 
base. NOT 
pressed an I 



■SIX 
MONTH 



Hui*l IV...IH 
CviiatrM l H n-u-dii 
c-p-iiwri dc no< norma Iw 

*rlllnr In y^U' hurena. mrLirlu m 
notv wish Ihis orJei i 1 *hng nf-i^-n 
it iwil + Irirrff? #f H VUi»» Erumtf , true*! 
Iti-ppii-HiJl Wiliipn w* r*n ikp rhu 



FROM 

C.0.MJ. 



City- 



.Star*. 



. 2lP_ 



OiOiMiBi Co* 

QIME OF THE NATION S LARGESt AUTHORIZED MAIL 
ORDER LIQUIDATORS OF CONSUMER PRODUCTS 
6950 WAYZAT A BOULEVARD 
GOLDEN VALLEY MINNESOTA 55426 
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This electronic fuel gauge for wood stoves 
or furnaces beeps an storm when the fire 
needs tending, so you don't have to open 
the firebox door to chock. It consists of a 
pipe-mounted sensor (shown), connecting 
wire and control bo*. Battery-powered unit 
Is $45 from Stowe Sentry lnc„ Box 455. 
Greenville, HM. 03O4S. 



Fireplace and Slave Re- 
pair 1s t black felllcale 
patching compound de- 
signed to seal leaks and 
point up joint* between 
firebricks In your wood 
Sieve or fFreplac*. It 
hardens with heat, la 
asbestos-free- The li- 
as. lute ms standard 
caulking guns, It s $215 
In hardware stores and 
home centers, from Red 
Devil, 2400 VaushsH 
Rd>< Union, N,J. 07083. 





The Solar Micro window-mounted solar 
heater weighs 25 Iba. and me&aurea 3 * 4 ft 
A 60-e.f.m, fan circulates house air under e 
black, lelrahedrorvemboased, styrene sur- 
face. Top output It 2*000 BXU Jhr; coat Is 
S4Q0. Buyers may qusltfy for s 40-percent 
Federal Energy Tax C redst For the nearest 
dea ter, write Solar Micro Jnc.< 1 1 East Car- 
mans Rd, h Farm jngd ale, N.Y. 11735. 

{P*& a 5g iu/n IQ pjgtJ 1 J-9J 



THE RIGHT CAULK 
FOR MOST ANY JOB. 




Caulk cubs^ links. 
White slays wliit*. 
Resists mildew. 




Seal around dryer 
vents. 




Seal fieldstonc, 
stale and tile 
edges. 




Fill gaps around 
masonry. 




Fill cracks in wdh, 
ceilings. 




reset ceramic tile. 








S-e^il flashings chim- 
neys, vent pipes, 
skylights. Save 
energy! 



Put up foam in- 
sulation. (Won’t 
eat through 
Styrofoam 1 ?) 



Polyseamseor 
AH Purpose 
Adhesive Caulk 

For home and boat, in white, 
dear and colors. 



■fraagapq™ I 

€ ' 'IT r-^ji fc ft ,i ■ 1 ,1 l«r 



Weatherproof doors, 
windows, sliding 
glass doors. 





WHAT'S HE DOING! 



MtfMhg A Ctiiteiete 
Flower Pat! . . . and 



SO CAN YOUI 



Mike and sell your own 
Qmewftttl Contrite Hums. 

Ink I&.M for iorir 
ebovt Aluminum Molds 
wiifc prket irwl piedtKtfafi Had* wercli 



direct from world's lergoiT mold manufacturer. 
Over 350 dulges to **1«t from. 



Send 15.00 

Twfcy To ■>- 



[ DM FETE VALNi?tt«r CDMPIM 



HicKOiT, a. c. awi 



A I UjE i JVtv AmMilnfttf Slmpfo 
CAS TUVBIHI J 

JET ENGINE 

■ U-HA ftrnn lUy U Adhr-OM mlmmm. 

Ur^lh |i v . Dli. ■!*-. Urf, ti [ 

Fwfl : nr Kira. 

'‘LtMbihlne If 

HTlDHl-l 

*1 








**w 

um scteKTirie 




HYDRAULIC JACK REPAIRS 



ivurn In Ytur Span Tlitt* 

TriMWfl m 4 qiUfJ-H PWChirtifc h0W Id b#-iira 

>nHM>JI Mb iJCJi EIC u^T-r-rlur. l, Ipr 4 .-nb-L«uL 

W* |I»m mi MLNY _ ^ fu* gr DjraM I*. 

Epwmrn* CnH m .in ^Lio.viir.j- .a<i, 

ACT N(W D*r bull 

wvi^i Pw rbldrif Ka PM9 tri.j <V*r tain after. 



Hydraulic lick Rtj^ir Matnial Cu.. Ii*e. 

a f ki.ll i iWiilmlhmti - . | r ■ | . 
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Underground 

Homes 



The Primer fa Eirtb Sheltered Living 

— 34 iwige booklet gives basic information 
on underground homes - advantage*. site 
selection. planning. financing. Bn 1 1 ding 
tSps r construct Inn and I an data ping Also in- 
cudes a reference seel kWI 3 1*0 nfi sources for 
Other books and articles on earth sheltered 
housing. ■ft.JOppd. 



j* / Underground. &QCB«i I a- 

lormauM Huml — An 

^ i | information system unique 

It l ec Ihe field of earth 

II \ sheltered housing. It's a 

j ) Hf 11 \ [bi^c 3- ring loose leal 

It. \ binder which serve* a* a 

T1 . central num of l nforma- 

II J , [Jon on all phases of 

11 \ earlh ftheUered bousing. 

4f _j* , ‘ The Indexed sections ctm- 

^ lain detailed Information 

on site seteclkm.. construc- 
tion methods. structural 
design^ excavations. looUn^, landscaping and flnSn'iCtfiC — plus 
seven complete books. Water Proofing. neatlng/Venti(?tifln/A]r 
Con dil toning. Insulation. Construction Cwt Estimation Guide 
Book . Building Tips. Structural Considerations and a Resource 
Guide Hook listing 318 different sources (books, magazines, ar- 
il des, hullders/contraetnn, architects and associations] of addi- 
tional Information on earth Sheltered living. Also Includes 
U be nature from leading manufacturers and suppliers ori Ihe newes! 
products available for the earth sheltered home. Thu la a complete 
Information system on -earth she] tfred living. *29.06 

plus s 2.00 fihlppLng/handtlng. 



style and appearance iTaafs now pnrab 
IS ble in these energy efficient homo*. 

• Also Includes floor plans. sketches and 
i ' descriptions -of Ihe different types of 
x ■ " earth sheltered homes [hiifslde, earth 

benned. totally below grade level] and 
a disc/iiaainn cpf the mwt desirable sites and climates for 
building each type. Structural blueprint* for these home* art 
currently In use In 43 -states. DelaUs on the blueprints and 
form* for ordering them come with each book . ‘T.flS ppd. 

Underground Homes * Dept. PMT9 ■ 700 Masonic Bldg. • Portsmouth, OH 45662 

Yea, subject to your 30 day money bark guarani*;, plea&t send the following 

D, Tha Primer To Earth ghel t«r*d Living *3.50 
(Ohio resident* add 30c milm tax) 

O Plana Pur Thm Future *7 95 
(Ohio residents add 44c rale* lax I 

□ Underground flumes In for motion Min ml, *.31.95 
(Includes *3 .GO shipping ft handtlngji 
(Ohio residents add 1 1 .63 rale* tax) 

□ SPECIAL SAVINGS - AH Ihroe books ‘39.95 ppd. 

[Ohio residents add *3.20 sale* taxi 

1 for Fastest service - credit card orders 

CALL NOW TOLL FREE 1 Operator B 33 ] 

^ 1 -BGQ-B24- 7fl S B flu CA E0O853 7?T7) 

B ATI 6 FACTION GUARANTEED • ORDER TODAY! 



□ Check of Money Older for 6 _ enclosed 

[Please make payment in U,S. Ponds] 

□ PtedSe Charge my □ VISA □ Mastercard 



Account No, 



Signature. 



Namf 



Address 
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from page i47) 



A lot of boat aacap&ft through window* . Tbo 
manufsctuw of Window Qullte claim* you 
C*n cut th*l loti dnmitlnlly with than* 

easily Inalallad thermal shades. At homo 
center alow, Window Quilts are about $60 
toranavaragw-ilxii 2Vi x 4-1t. window. It not 
available, write Appropriate Technology 
Corp.. Bon 97B. Brattteboro. Vt 05301 . 



Dacothafin alllcate fcv 
aulallon has a high heat 
transfer resistance, ac- 
cording to the maker. 
Packaged in 6-ib. bags 
of k 'BS-f£zed Fi granules, 
h pour* Into ail open- 
ings, Available In home 
center atom, ■ bag of 
Insulation ha about 
$-5.50. Daeothaim i| 
made by Diamond 
Shamrock Corp., 351 
Phelps Court, Bo* 2300, 
Irving, Ton. 75061 . 





A lot of air goes through 
twitches and outlets. Wind- 
jammer Insulators ars de- 
signed to Stop this airflow. 
Packages contain Insulators 
tor both outlets (drawings 2 
and 3} and switches. Also 
Included are safety caps 
which are J nseried In two- and 
three-prong outlets (drawings 
t and 4). About $1 .69 a packet, 
the UL Hated Insulator* ere 
made by Cable Electric Prod- 
uct! lnc. p Box 6767, Provi- 
dence. H.L 03940. 

f mease iv.n fa osg& J50J 




We engineered it 
So you can build it... 

And we made building It FUN! 



MiGi 

by Fiberfab 



You can build this genuine replica of 
the 19S2 MG-TD. We've designed 
this easy to assemble kit to make 
building it as much fun as driving it. 
After a few enjoyable weekends 
building the MlGi, you will be on the 
road In your own classic sports car. 

Gall 1-800-328*5671, toll free, for a 



free information packet that shows 
you how easy— and fun— it is to build. 
Fiberfab, Inc., 1000 Turners Crossroad, 
Minneapolis, MN 55416. 

Toll Free 

1-800-328-5671 

In Mlnnewta call (612) 544-2701, 
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11 Stoves That Make 

Sense for America 



Sieve #Z: THe Large Federal 
Bftx H&bIw. Classic styling 
Burnt Htw) and coaL Fea^ 
turn include ceramic ^«is 
window, tirgrscrefln far open 
hearth burning, aihbin and 
drtw*r, baftla, top and beck 
flue outlet*, externally oper- 
fltedfhab^r. A flight. All 
cast iron construction . 

Hold! Togs to W\ 35 Um. 
coal. An outstanding value. 
$369.95. 

StOv* #6: The Large Federal 
CarvtfEcljon Heater. Com- 
bjfrfte federal styling with 

modem technology- Internal 
chamber* create continuous 
flow of warm air, Bums 
mod and coal. Two ceramic 
fll«i windows F firescreen, 
as-hbin and ashdrawtr, front 
and side loading door*, 
externally operated shaker, 
baffle, top and back Rue 
oullatl. solid brass trim. 
Optional blower, Airtight. 
AH cait iron construction. 
Logs \o 22", 35 lbs. coal. 
An exceptional stove. 
$559.95. 





Cut Iron Kettle: 1? pounds of durable cajt iron Hold* 

$ quatti. Excellent ftove humidifier. 30 day money back 
guarantee. To Order sand check Or call with Visa 
Or Mutenpharge number, $34,95. 

All prices include freight 
prepaid, delivered to your * 

door an y where in eOntir « 

nflrttal U.$, ^ 

jp. m. m. m ■. — -u s •** ■ ■■ »■ ^1 m* M-im- -i-mr-m 'j? 

For fra* catalogue and stove 
package describing all If of our 
stoves and fireplace insens, write or call (toll free). Add 
SI If you want it rushed by first cl fen mail, 

Consolidated Dutch west 

Box 3^4, Dept PM9 Randolph, M A 02368 
Toirfree 1-000-225-8277 
In MW, 617-848.71»0 





How to get rich 

START YOUR OWN BUSINESS RIGHT FROM YOUR 
HOME - AND MAKE A FORTUNE IN MAIL ORDER) 




Mall Order Beginners 
Get Cash by Maitl 



Have ygu fwer ihnugfit pf nptftiiiftif a hide smart 
urtiH thi^iirtisi of you j wo? Something you ecu Id 
ilirf on a shwslnns riphl frfflh (wmw in yow tpa it 
lime, iril fihalnui buiLat^il 

Bob CajEtE nf Nrw-trk, N.l. ran hb Urn utiall 
mail order *4 *n Hflrts* Beauiiful magazine — 
offering sji auto cknhes ckL Bunrxrsi W«k re- 
ported fhal his id fcrouihl in SS-,000 in ordet*. By 
Eta end of hb first ytai in Mart Order, he had 
grossed t™ 5 1 D0,0G0 h 

Another hegtrmer — a lawyer from I he fllldwh( t 
sold i mail Order ilefn EP rpthwmen. Specially Sal & 
nun magajiM Tevtali, "'he made 119,000 in the fm1 
three monihB ,M 

There ki no other business where you kmi\ puke 
a fortune so fust. Came up wiLh a 'hoi' new item. . . 
and WHAM? 

It strikes like a boll of lighlbing' 



Millions of people read your sd and mddenty, 
y*u ale <rw*rnped *iLh £bii <wden fiam all over 
the country . . MORE WfJNEY In 60 days than 

you tfouid cam in a lifetime! 

Like ihe Vermont dealer who ran one ad m Sports 
Afield nufidtic. His ad pulled 2J.OOO 
OYW A HALF MILLION DOLLARS IN CASH! 

Yes. Mart Order b i he fliteu- growing, moil prof- 
itable busmess in AmericlL , And now wUh the pop 
□kalian ^vpli^vioh . . . the huge teenage market 
and more peopk movirs to the suburb*— we aie cm 
rhfi verge of i he BIGGEST BOOM La Mart Order 
history! 

Free 

|f you are tin^erdy mi erased in starling a tucra- 
live business of jour Own ACT NOW: We can bdp 
you gel rich in Mail Order gusi as we've helped 
others Mail the coupon nr send a postpaid We’ll 
i«nd you a f«t bouk, catalog, ada and swnpttft 
faets about aur offer N\> ufcttMA will call, No 
obligation . You don't need previous eipmenre but 
you must be over 21. Write Eo: 

Mail Order AiMtota. Int., D*pi. 134 
Mwibalf , Nrw Jersey 0W5 



r Mtll Order Associates, Inc.. Dept- ?i Z 
■ 1 20 Chestnut Ridge Rd. 
j Montvale, New Jeruy 0TG45 

pleese rush lull detaSs immadiatoly 
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HOmE EI1ERGV GUIDE 

tCmUnu&f from oaoa 



Wood master heater, available for wood or 
f or coal, 1$ claimed lo cut fuel costs up Id 60 
percent. Both the Woodmaslar (from $360) 
and the Coal master (from $400) At into ail 
existing fireplace or may be used ftee- 
s landing. They're made by Suburban Man- 
ufacturing Co., North Broadway St T Day- 
ion. Term. 37321. 




Heat exchanger, designed lo Increase fire- 
place efficiency, can be installed In minutes 
In mosi fireplaces, according to me maker. 
Comfort Crest Model 2S120 ($506) has a 
black finish with bru* bed-tsmaa trim. Yard- 
Man Co-, Boi 3U6O0, Cleveland, Ohio 441 36, 
Is the manufacturer. 





Quartipower pivots to vertical, horizontal 
or any angle between, and raises or lowara 
from 32 to 42 In, off the ground In horizontal 
position to provide a wide field of heat. It 
contains two 750-waTt quertz heating ele- 
ments end dual power switch. Model TX ■ 1 fie 
S6$ postpaid: from Quartzpowar Inc., 17 
Ba retow Rd., Great Neck, N.Y. f 1021. 
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Euennohere 

Calendar 

Clock 



ITS SO 
tlSTf 10 
"STICK 
tKUf ! " 



Displays hour and 
minutes with quartz 
crystal accuracy - 

changes automatically 
every 2 seconds to 
show month & date! 



date 




BATH 

ROOM 



RANGE 
HO 00 



• NO WINDING! NO PLUGS) NO BUTTONS TO PUSH! 

• SPACE- AGE ACCURACY! 

■ BUILT-IN COMPUTER adjusts for long end short months! 

• EASILY REPLACEABLE BATTERY (Included) powers clock tor 
one FULL YEAR! 

• SUPEff-SnCK. DETACHABLE FELT BACKING grips Instantly to 
any surface, let* you STICK 'EM UP ANYWHERE! 

• CHOOSE FROM 3 DECORATOR COLORS — red. yellow or 
beige! 

Use Wm everywhere to keep you on schedule: 

•TV set * attache case • refrigerator * desk * boat 



TELEPHONE 



Now, al home, in the office, in your workshop 
or garage, have the TIME AND DATE always 
just a glance away — whh these incredible 
LCD-DISPLAY CALENDAR CLOCKS I 

And now, during this fantastic PRICE BREAK, 
order extra CALENDAR CLOCKS AND SAVE 
EVEN MORE! SATISFACTION GUARAN- 
TEED or your money refunded in full (except 
postage & handling). RUSH YOUR ORDER 
1 TODAY! 

Fantastic Price Break 0 

NOT£KM?5 NOW ■ 

NOTSU95 q N j_y 

SAVE M0RE1 2 for only $6.83 each. 

Old Village Shop . H»nov*i, pa i*jji 

-“——SATISFACTION GUAHANTFFO— MAIL TOO** — — — — ■ 1 
OLD VILLAGE SHOP, D»piV2l4fl1 
140 Poplar StfHl, HlMVtF, PA J 7131 

□ Y«3 Plena »rut me one STICKS UP CALENDAR CLOCK . 

#1530 10 SB for ONLY 19 77 plus 11.25 fi a n «d 1 1 n r 1 

CCei & cnowit: - > 

□ SAVE! Stnrf me? CALENDAR CLOCKS for ONLY f] 7 76 plus- | 
S3 25 postage A ftanolinfl 

£Coler efralcei. _) 

E SAVE MORE! Sand mm 3 CALENDAR CLOCKS l^r ONLY %H $& 
plm 11.00 ihippirtg A han0Eifl.fi 

(Cafar ChpiCfli: — — ■ 

□ Check nr mor>*y ordfr tncloaed . <PAr*a *dd saiem I ax. I ) 

CHARGE TO: H Ameticin Evprtii j Carle Blanche 

□ Dm era Club C VISA E MasterCard 

AecI # £ip Pit* 

PRINT NAME - 

ADDRESS } 

CITY _$TAT£ ZIP I 

D cited tvf ft and send hot fo* rttr's lufewfipllon tD our full -ml cr erata- 
\Qg of Ji-le jjfti £30996530. We shrp mink 4fi twnrrii fftla^ AtiMtt* 
promplly. OUliff? (uaranteed within G* diy*. 







BUILD PM'S NEW DIVING SCOOTER 

(Contmo eg fro m ra ce ?5> 



4 .< 1:11 :P 



i J j -i 



Our Grads Do it! 

lc I Ail uur M.irili 'll! tr a d<. .il ? i -h<i -.iel In m*rl 
■J- r lilni'r Bin im-r ‘S 3 . Mi'll ilirsir UrH mim , li nn 

ifcf jilL 1 ^ urkii’ idf ■ Iin III njr| Mill Cl pipriin* I I 1 TT 1 " 

r«npi-rf I nr nwr ermltnlri full mrif is ■k , .I> 
lii l*ollfrrp d> lilllf j i Ml ufckjJ Wurr ink? 

iiv itp^A m nL'iil 1 . ririi iirrj nl lh- I S <m: 
■TEiiiEhl rkr »iiiU rh.m iK*J» «fr nn.iJifjinl 
tap k-rri In l.ll ifwfli 

li'Urt WiUilPjJ VhiMil I kl »h|ithfj Lr mifH V\ -M-plP! 
. . L.i.ihii l ijr I hr IJU 1 1 ■ I if I ■; I xjuJNli ii Ihnruiltdul' 
rill ^prlri IU ■Aril *1 I "A *1 Hliri 
kjtnJ mrl 'mjut **» nmr j* j WifiJrT 
rju f* liu^rr Ihjn nijjn l ii-IL- j;p - r ,iil--.ii 
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SCHOOL. 

ta/l rollrrl 
(918) 587 6789 
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ADMISSIONS LH ft ECTOR 



PM*i 



TULSA VELOINC SHIOOL 
j 3638 SOLTHWEST BLVD/fl L 5 A. OK 7410 ? 

VlM . . 



lunrTOTUK 



City. 
Ep - 



. Stti _ 
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FILL IN AND MAIL TODAY' 

Well M*i fo* cmhIMc cMFte alilaf pin 
jek l«M H f*y •! «kkl mw*l b*ft 
hh r* work 



For every man 
who has ever wanted to build 
his own home. 

With his own two hands. 



Now this dream can be 
2 reality for you with* 

Linc^n i&p " STACKS BniLD" 




Wjj don't haw to be i 
building emtirsdor, 

1ft supply fwfythin^ you 

need from the teiuEiful tag? [hem- 
sc lm. io all the htardwart do*n lo ihe very last ml 
^li don't need a Lot of bncy Coo Is Jusl whal's 



La^ Home Package 

Ifou build it yflundf am! you don't have 
Eo be an archilwl Wfe supply ill blueprints, plans 
and easy- [fr follow mslructior^. 

M danT Hive lo be a, sliudura! engineer 
Our log homes are desired and engineered for 
q uJc k h easy construcl ton In » Ituk u J week* 

You don i hm i<> he a dreigjwr, hw u iwlp* ep 
kno* wbai you warn. Unco-In L&gj will mn assemble 
a custom log home package based on your interior 
or exterior conFigjuraLfcon AT NO EXT KA COST 



probably in your tool box already and a power saw. 

too do need your own two hands and a 
little help bum a good Friend Is always n ice 

If you ever wanted to build your own home, then 
n“s lime Jar you to mike your move is Lincoln Legs 

Send joss (5 l dr your complete Log Home 
Phoning Kit lo: 

THE ORIGINAL 



pleasantly surprised to find that the 
single motor would provide virtually 
the same performance as the earlier 
design having two motors. One rea- 
son for this is that the motor is a hef- 
ty 24- volt model — more powerful 
than the 12-volt types originally 
used. 

The motor is also fully enclosed 
within the hull, with nothing pro- 
truding outside. In the earlier de- 
sign p the two motors were mounted 
in outrigger pods flanking the hull, 
and the pods themselves produced 
speed-killing drag that the single- 
motor design eliminates. The result 
is increased efficiency, with the add- 
ed benefits of less weight, lower cost 
and more simplified construction. 

Special Intake scoop 

The motor is mounted in theaters 
its small plastic propeller safely 
shrouded by a slotted skirt. A special 
high -efficiency intake scoop, called a 
kort nozzle, forces water in through 
the slots, improving the flow around 
the prop and increasing its thrust. 
Two small 12-volt motorcycle batter- 
ies fit neatly in the narrow' hull and 
are wired in series to run the motor. 
A headlight in the nose provides 
underwater illumination and adds a 
sporty touch. 

Like our earlier version, the new 
Scuba-Tow SEL was designed for 
PM by Kent Markham, a marine con- 
struction expert and teacher at Na- 
than Bedford Forrest High School in 
Jacksonville, Fla. The plana include 
large-scale -drawings, full-size cut- 
ting patterns and an illustrated 
instruction manual. 

Buying the parts 

By special arrangement with the 
motor manufacturer, PM readers 
will be able to purchase by mail just 
the motor's power head, less tiller 
shaft and other hardware, thus sav- 
ing money, For your convenience* 
the aluminum hull pipe can also be 
obtained by mail in the exact length 
required. The batteries are made for 
H a r Ley-Da v idson mote r cycles and 
are readily available through Sears 
or at local motorcycle shops. 

One caution: In experienced 

hands, the Scuba-Tow SEL can 
reach depths of more than 100 feet 
and remain safely watertight It 
should be used with extreme care* 
however* as it will propel you consid- 
erably faster and farther than your 
regular swimming rate with flippers 
alone. Only qualified scuba divers 
should attempt deep dives, and no 
diver should go deeper than he usu- 
ally would without the scooter. fM 
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Lincoln Logs Lid. 
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□fESTERTOWN, N Y 12817 



1 52 POPULAR M EC HAN ICS 




PRESSURE-CHAMBER VOLUNTEERS OPEN UP DEEP-SEA SPACE 

^Conf^rvjed trpffi pSfiKS 82 j 



oratory, exhibited an alarm mg ar- 
ray of debit It&tmgr symptoms. They 
shewed brain-wave irregularities 
associated with pathological states, 
tremors and shaking. And they were 
nauseated and tired. Dr, Bennett, 
who was supervising the divea, first 
suspected that helium was the 
cause. Later, problems were traced 
to pressure. Bennett termed the col- 
lection of symptoms the "high-pres- 
sure nervous syndrome" (HPNS). 

HP NS was studied in many subse- 
quent dives. It was extremely pro- 
nounced in a 1979, 38-day heliox sim- 
ulated dive to 1,800 feet at the U-S- 
Navy's high-pressure complex at 
Panama City, Fla. Though the 
divers were young and healthy, and 
had trained hard, they suffered 
marked HPNS symptoms; nausea, 
vomiting, gas pains, diarrhea, fa- 
tigue, joint pains, dizziness, trem- 
ors* disturbed sleep, nightmares and 
impaired thinking ability. At 1,400 
feet, they showed signs of dyspnea 
(air hunger), a condition that be- 
came worse the deeper they dived. 
Exercise caused severe dyspnea, 
which has been likened to trying to 
breathe through a straw. 

Dr. Bennett and other research- 
ers recognized early on that the 
physiology involved in HPNS is com- 
plex. Simply stated, they believed 
that the tremendous pressures en- 
countered in deep dives compress 
cell membranes of the brain, affect- 
ing the "sea 1 * of solutions inside and 
outside nerve cells. A disturbance in 
these chemical solutions prevents 
nerves from firing normally. 

A touch of nitrogen 

But studies with animals and hu- 
man subjects indicated that there 
was a way to combat HPNS; by 
bringing nitrogen back into the pic- 
ture. The gas that woe a danger in 
compressed air at 200 feet appeared 
to be beneficial at greater depths. 

In 1974, after Dr. Bennett had 
come to Duke, the theory was borne 
out in a series of Trimix (helium, 
oxygen atid precisely monitored 
amounts of nifmyen) dives to l t 0D0 
feet. The addition of nitrogen to the 
gases permitted a rapid rate of com- 
pression without HPNS, 

The installation of a 3,600-foot 
chamber in 1977 led to a series of 
dives which explored the delicate 
balance of breathing gases required 
at greater depths and different 
rates of com pres a ion. Not surpris- 
ingly, two of the sponsors of the sim- 
ulations— named the Atlantis 
divas— were Shell International 
and Oceaneering International, a 



Houston -based diving company that 
operates in many parts of the world. 
Speedy compressions are essential 
in oilfield diving. Every additional 
hour needed to compress divers 
raises a! ready- high costs. It re- 
quires more than J50.0QO a day to 
operate a huge drilling rig. Down- 
time while waiting for divers to 
make underwater repairs makes oil- 
men nervous. 

Atlantis I and II took Trimix- 
breathing divers to high-pressure 
conditions at breathtaking speed. 
But in both simulations, the men 
experienced some signs of HPNS., 

The Atlantis HI mission 

Atlantis 1 1 1 was scheduled for ear- 
ly in 198L The divers went into 
training on Dec 1 , 1980* riding end- 
less miles on a bicycle ergo meter to 
establish their individual optimum 
work levels. 

During the training period* PM 
visited the campus to interview the 
three young men and Bud Shelton* 
40. a participant in the first two 
Atlantis dives and a veteran of div- 
ing research at Duke. 

Steve Porter, a 25-year-old profes- 
sional diver who participated in 
Atlantis II was chosen as the lead 
diver for Atlantis III. The tnll, 
broad-shouldered Porter spent six 
years with Oceanecring Interna- 
tional, working off the coasts of 
Spain and Brazil and in the North 
Sea- On one saturation job in the 
North Sea. he went down to 534 f«t* 
his deepest descent in the open sea. 
"Divers are exact about that kind of 
thing.” he told PM with a smile, "be- 
cause they’re paid by the foot." 

Len Whitlock has been a commer- 
cial diver since 1973 and has worked 
in the Gulf of Mexico, off South 
America and in the South Pacific. 
Like Porter, he h a graduate of 
Oceaneermg h E Commercial Diving 
Center in California, Whitlock is 29. 
compact and bearded. At 24, Eric 
Kramer in the youngest member of 
the group. He la a former Navy 
Underwater Demolition Team diver 
with no previous deep-diving experi- 
ence. 

We asked the group what dyspnea 
was like, |J It can really hammer 
you." Bud Shelton said, recalling his 
experience during Atlantis II. "It 
first happened at 1,500 feet when 1 
was working on th e f at ation a ry exe r- 
cise] bike. It wasn’t just tough 
breathing — we're all used to that. 
But suddenly* you become aware 
that you're not getting enough of 
something. You try to relax, try to 



Aftote for 
Athlete's Foot 



With the medication 



10 to lover 
that in Desenex. 



Aftate kills athlete's foot fungi 
on contact It contains Tolnaftate, 
a most effective medication, 
against athlete’s foot, and it’s 
available without a prescription. 

Aftate speeds healing of raw 
cracked skin and helps prevent 
reinfection. 

Doctors prescribe the medics 
lion in Aftate 10 to t ever that in 
Desenex. 



Read and Felloe Direction* 




Also try Aftate 9 for Jock Itch 

in the green can. 

I Pb«n hi. t-aiL 

v STORE COUPON ^ 

30(2 OFF <2$ 

ON AFTATE® FOR ATHLETE’S FOOT 
OR AFTATE* FOR JOCK ITCH 

5000 FW Uff IHUUW m AFTA 1 T PUKHASt Inal ii*| 
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CUT 

STAINED 

GLASS 



Tb make sure your next 
stained glass design 
doesn't turn into « 
real project, ex- 
perts recom- 
mend using a 
cutting tool with 
admail diameter 
carbide wheel Th is 

wheel guarantees longer l ife, 
nice even eutsand letter han- 
dling pavers around the tough- 
est curves. 

You'EI find carbide as well 
as steel wheels on [ted Devils 
complete line of stained glass 
cutting hxjts. And in our free 
brochure "How 1 locut stained 
glass" we'll show you exactly 
how to use these tools to cut 
glass and achieve profes- 
sional result^ 

For your oof 
Red Devil de 





RsdDflwl. Irsc Union MJ070B3 



WE'RE SOLD ON QUALITY. 



get it out of your mind, but it doesn't 
go away." The feeling, the divers 
said, generally does go away with a 
few minutes' rest. 

"Then at 2,000 feet, there was a 
marked dyspnea, 1 Shelton contin- 
ued, “even with absolutely no activ- 
ity. it became a progressive problem 
as we reached maximum depth. I 
was not incapacitated, but anything 
that would interrupt breathing be- 
came h major problem. 

“1 couldn't talk, couldn't eat, 
couldn't even chew gurm To eat, 
you've got to close your mouth and 
that makes you short of breath. 
Even getting into bed at night was a 
real job. But the unusual aspect was 
that it wasn't made worse by regular 
physical activity. It's a strange kind 
of thing/' 

The trauma of a sneeze 

Sneezing, not an un pleasurable 
experience at sea level , is traumatic 
at depth, ,J It feels/' said Porter, "like 
you're blowing off the top of your 
head — and your right arm. too/' 
The unusual environment has an- 
other strange effect. " Y ou dream all 
kinds of bizarre things, things that 
don’t add up/* Shelton said. “You 
float in space. Or you get a sense of 
depression and anxiety/' 

Laughing, Porter said: "You 

dream everything, from the wonder- 
fully exciting and orotic to the really 
terrifying/ 1 

"Normally, 1 never dream/' said 
Whitlock, "but down there,! wake up 
with a storybook full of stuff/ 1 
On Jan. 23, 1981 + the three divers 
entered a spherical, 8-foot-diameter 
chamber in a corner of the lab. The 
“golf ball/' as the people at Duke cal! 
ft, would be their home for the next 
34 days, the major portion of the 
dive- Here, they would follow a tight 
schedule within the confines of the 
white- waited steel sphere, their 
view of the outside world narrowed 
to the little they could see through 
tiny ports. 

During the day, most of the floor 
space was occupied by a small table, 
used for eating and taking tests and 
as a solid base for withdrawing blood 
samples from each other’s arms. At 
night* the table was put away to pro- 
vide space for the fold-down bunks. 
Through a floor hatch, the golf ball 
connects with a "wet pot' 1 below, 
where divers can carry out tasks 
while in water. But in this experi- 
ment, the pot remained dry. It con- 
tained two essential items— a bicy- 
cle ergometer and a toilet. 

Physical tests were run on the 
bike, the diver pedaling while wired 



to an electrocardiograph machine 
and breathing through a Y-shaped 
mouthpiece that supplied breathing 
gases and collected exhaled breath. 

Much of the time, the men wore 
headphones and microphones to 
communicate with each other and 
those outside. The divers’ speech, 
distorted by the helium into a Don- 
ald Duck gabble* was made intelligi- 
ble by the use of an electronic 
unscrambler. 

The divers were taken down to the 
equivalent of 2„182 feet in seven 
days, twice as slow a rate of com- 
pression as that of Atlantis 1 1, After 
four days at this plateau, when lung- 
function and other tests had shown 
that the divers were in excellent 
condition, pressure was increased 
beyond previous records. 

A dial outside the chamber record- 
ed the change in meters below sea 
level. The needle edged up slowly* 
passing 685, marking the equivalent 
of pressure 2,247 feet deep. Expec- 
tant support personnel passed three 
shot glasses of champagne through 
an air lock. When the needle hit 686 
meters — the targeted depth- 

divers drank the flat champagne (its 
fizz overwhelmed by the pressure), 
thanked the people outside, and 
asked, in vain, for more cham- 
pagne. 

The return trip 

Then the long decompression be- 
gan, After 34 days, with the divera at 
about a 1. 000-foot depth, they were 
transferred to an interconnected 
chamber. Their new lodgings were of 
r el ati vely grand proportion e— 1 8 
feet in length and 10.5 in diameter 
('■It felt Like a football held by com- 
parison.' 1 Steve Porter told us). The 
decompression, the divers said later, 
was the toughest part of the dive, 
because of the lack of physical activ- 
ity and the boredom. They ate, slept, 
read and played with yo-yosn "But 
you can only play with a yo-yo for so 
long/ 1 Porter said. When the hatch 
finally swung open last March, all 
three had survived with no evident 
psychological scars. 

Of course, they had done much 
more than survive. They had broken 
several records by staying II days 
deeper than 2,600 feet, seven days 
deeper than 2,132 feet and one day 
at 2,250 feet. They had shown that 
even at such depths, divers can 
avoid dyspnea: They can work hard 
and effectively. Like the shuttle 
astronauts, the three had proven 
again that limits on human explora- 
tion are elastic and that all of us still 
live in the age of the frontier, IK 
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NEW FOR BETTER DIKING 
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tach ihe lore and alt frame pads and 
you're off, 

Ri deable' s 20-inch tandem weighs less 
lhan SO pounds and stores neally in car 
trunks, boats, aircraft. RVs. close! s and 
Other small compartments. The bike can 
be purchased with seat posts of different 
heights lor adults or children , Both sets of 
pedals freewheel independently, so if one 
rider wants to rest, he can. The tandem, 
which retails for about $375, comes in 
red, blue or white, and includes a loclbag 
It'll be available soon For more informa- 
tion write to Rideabte Bicycle Replicas 
Inc. , 2433*47 Telegraph Ave. , Oakland. 
Calif. 94612. 

High time for high wheels 

n doable is the only company in this 
country that builds old-fashioned high 
wheelers on a regular production basis. 
The firm currently offers two differeni- 
sized reproductions of 19th-century 
British high wheelers These bikes were 
called penny-farthings because, at the 
time, the penny was a large coin and the 
farthing a small one— like the wheels ol 
the bicycles. In Rideabie's case, the Iron: 

or "ordinary" wheel* are 36 or 46 Inches 
In diameter and the rear ones are 16 
inches. 

High wheelers were all the rage before 
1074, when safely" bicycles came into 
vogue. And it's true that high wheelers 
were neither terribly safe nor practical 
But Met Barron modified the design slight- 
ly by setting the seat lower on the frame 
for easier mounting and pedaling. The 
front fork is also a Oil wider, as is Ihe front 
axle, for better riding stability 

Some penny-farthings go to hobby I sis 
and cofleclors. Since genuine high wheel- 
ers sell for $1,000 to $5,000, a collector 
might buy a $600 copy for enjoyment. 

The 38-inch Rideable high wheeler lists 
for $599 In standard black: the 48-incher 
is about $25 more. Replica high wheelers 
are somelimes ordered in chrome or nick- 
el plale, which adds several hundred dol- 
lars to the price. And RBR has sold at 
least two gold- plated models for an addi- 
tional $5,000 each 

Rideable also custcm-buiids three- and 
four-wheel "bicycles" patterned after 
19th-century designs— so-called “Socia- 
bles." These are for ihe less daring 

How hard are Ihe high wheelers to 
ride? Not hard at all, 4 you have a good 
teacher, like RBH's Diana Hoffman. My 
son. aged 16 and an experienced 10- 
speed rider, mastered ihe basics of high 
wheeling in about 30 seconds. 

My own learning time came down to 
about the same. And I must confess: The 
thrill of sitting so high In the air, combined 
with the dawning realization that some- 
how you're going to have lo get back 
down again — well, there's no feeling 
quite like it ,— Mike Lamm 
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What difference does it make? Well, air resistance 
increases in proportion to the square of the speed- This 
means that a .SO -Cd sedan required o hp to hit 30 mph. 
but 20 hptohit 60 mph; a ,3(bCd sedan requires just 3 hp 
to hit 30 mph and less than 10 hp to maintain 60 
mph. 

At the same time, aerodynamic drag typically 
accounts for 70 percent of total vehicle drag — 10 per- 
cent of the available power goes to overcome tire and 
mechanical resistance. 5 percent for air drag through 
the radiator and internal passages and 15 percent to 
relatively unavoidable "skin friction/' The lesson is 
clear. Cars with a low coefficient of drag require sub- 
stantially less power— and consequently , less fuel — to 
achieve the same performances as high -drag designs. 

The problem is how to take the "three-box” design of 
a passenger car — engine, passengers and luggage— 
and minimize drag, while still leaving useful room. The 
ideal teardrop shape, for example, has a long tail that's 
a cone with a 15° point. Imagine a car-sized ice-cream 
cone fastened to the back of a Cadillac and you'll have 
some idea of the magnitude of the problem. Interest- 
ingly. half-way solutions like a fastback roof or sloping 
rear window' create terrible turbulence. Aerodynamics 
is an eitber/or science: The airflow is either parallel to 
the surface or whirling off in drag-creating eddies, 
There is no compromise solution. 

When a viscous substance flows around an object — 
and all fluids have some viscosity — akin friction always 
creates a thin layer of comparatively still fluid next to 
the surface. This is called the "boundary layer.” As long 
as the boundary layer remains attached to the surface, 
you will have smooth "laminar flow. 11 If the stream 
flowing past the object loses pres sure, the boundary 

Jft feflsg Kim fQ jgaaa fSflJ 



SEARCHING FOR THE PERFECT -ID 

fCotifraied ton page 77 ) 

engineering even a power train, let alone a new engine. 

Air is surprisingly viscous. Like any fluid, it flows in a 
given direction, and is deflected by objects in its path, 
In the science of fluid dynamics, a "streamline" is 
defined as a hypothetical "line” drawn tangent to the 
direction of flow of the "stream," When that flow is not 
perfectly streamlined around an object, the fluid begins 
to whirl arid eddy, instead of moving linearly, creating 
turbulence. This turbulence, in turn, creates l Torm 
drag." An object which is truly streamlined, then* is 
simply shaped so that its surfaces conform to the nat- 
ural direction of the flow, eliminating form drag. 

The teardrop shape 

Theoretically, a falling teardrop has a perfectly 
streamlined shape, so back in the early days of aviation* 
it was assigned a coefficient of drag of 0,0* At the oppo- 
site end of the scale, a flat square panel — say. of ply- 
wood — was assigned the highest coefficient of drag. 1.0. 
Siore accurate testing taler determined! that perfect 
airflow is impossible to achieve* so the teardrop actual- 
ly has a Cd of about .05, By the same token* a flat* 
square panel has even more drag than expected, some- 
where around 1,15* depending on whose wind tunnel 
you use. 

It is possible to build a car. complete with protruding 
tires and functioning air intake®, which approaches the 
teardrop in shape and has a Cd of around ,10, But it is 
practical only at the Bonneville Sait Flats, where a car 
doesn't have.to parallel park or go up a driveway. Most 
standard sedans are in the 0.5(MCd range, and the beat 
of current designs rate about 0.30, 
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layer will thicken tnd develop "tur- 
bulent flow.' 1 This turbulence is usu- 
ally the last step before the bound- 
ary layer detaches from the surface. 
The space between the quickly flow- 
ing stream and tht surface will now 
be "stalled*" 

Stalled air tumbles and eddies 
away from the surface in a series of 
drag-creating whirlpools spun by 
the moving stream* 

A moving object pushes a cone of 
high-presaure air in front of it™ This 
high-pressure air flows up and over 
the hood of a car t and because of its 
pressure is relatively easy to keep 
attached to the surface. But the gen- 
eral profile of a car is like an air- 
plane wing. The air flowing over the 
car must take a longer route than 
the air under the car. This means 
that somewhere over the wind- 
shield, the air loses pressure, and 
then must flow from a relatively low- 
pressure area to a high-pressure 
area before reuniting with air com- 
ing from under the ear. 

Even on the perfect teardrop 
shape, the boundary layer begins to 

thicken once the o rflow passes this 

low-pressure shoulder* but under 
ideal conditions, never thickens 
enough to show turbulence and 
boundary -layer separation. On the 
less-th an -ideal shape of a car, how- 
ever, tremendous drag is created 
when the boundary layer departs 
from the surface of the roof. 

The Kamm tall 

Over 40 years ago. Prof. Wunibald 
Kamm of Stuttgart, Germany, pub- 
lished Dtit t Kruflfuhrzeug> which 
tells exactly how to solve this prob- 
lem. Kamm*e ideas were first ig- 
nored and then misunderstood, with 
the result that he is just now being 
credited by modern-day aerodynam- 
icista. In 1938, Kamm had already 
built a four-door sedan on the big, 
3.5-liter, llT-m.-wheelbase BMW 335 
chassis which had a Cd of only {X23 
. * . lower than any functional pas- 
senger car built since. 

Kamm did two brilliant things. He 
positioned the radiator air intake at 
the very nose, in the area of highest 
pressure, then ducted the cooling air 
out again at the base of the wind- 
shield. Just at the point where the 
airflow was starting to slow down 
and enter a low-pressure area, 
Kamm’s design ejected a shot of rel- 
atively high-pressure air. This 
helped preserve the hound ary layer 
up and over the roof. 

But even thia wasn't enough to 
preserve boundary layer adhesion 
all the way to the tail, even though 
Kamm gave the mofline the ideal 



taper of a teardrop. So Kamm did 
something elae. At the point where 
the boundary layer was. going to sep- 
arate from the roof surface anyway, 
he cut the tail off as bluntly and ver- 
tically as possible. This created a 
whirlpool of turbulent air behind the 
car, as one might expect. But this 
vortex of turbulence actually ap- 
proximated the shape of a long cone 
with a lb" point, and the laminar 
flow conveniently stayed outside 
this stalled cone. In other words, 
Kamm used the turbulent air itself 
as a substitute for the impossibly 
long, conical tail of the teardrop. 

The 4 banana car 1 

Kamm 1 * only true successor is 
Prof. Alberto Morelli from Torino. 
Morel] L has worked with Pitiinfarina 
for two decades, and is the one 
responsible for the 1977 "banana 
car" sponsored by the Italian gov- 
ernment's Consiglio Nazionale detle 
Ricerche. The CNR car is a four-door 
sedan built uu u Fiat 131 Brava 
chassis, with a Cd of just .20™ 

The CNR car is & refinement of 
Kamm’s S93B BMWi the radiator 
cooling air is now directed through a 
series of venturis to bring it up to 
roughly the same pressure as the 
outside stream before it exhausts 
from four vents in the cowl area. 
Other air ejectors in the rear-win- 
dow area and a small spoiler help 
shape the vortex behind the tail. 

The CNR cargoes beyond Kamm f s 
40-year-old design in the neat fair- 
ings around the wheels and "ba- 
nana" profile. The concept of the 
con slant- section banana shape is to 
make the top and bottom of the body 
as nearly parallel as possible. This 
reduces the low-pressure area over 
the roof, aids laminar flow and min- 
imizes aerodynamic lift. 

One of the problems with most 
low-dragbody shapes is that the cen- 
ter of resistance is forward of the 
center of gravity; The effect is that 
of trying to shoot an arrow feathers 
first: extreme instability and a ten- 
dency to spin. The solution is a sta- 
bilizing fin or bodywork at the rear, 
to move the center of resistance 
back behind the center of gravity. 
Morelli'sCNR ear has a surprisingly 
high rear body line* with what aero- 
dynamidsts call "reflex camber" 
from low nose to high tail. Because 
of this, the CNR car is claimed to be 
more stable than any othor low-drag 
passenger car design. 

Because the profile of a car is 
essentially that of an airfoil, with 
faster jow- pressure airflow over the 
top. most cars develop aerodynamic 
lift. Typically, this measures only a 



few hundred pounds at highway 
speeds, just enough to make the 
steering feel light. Racing-car de- 
signers have become the leaders in 
reducing lift, for the practical rea- 
son that at high speeds, ah too many 
race cars want to take off and fly. 
Indeed, there's no longer a racing 
car in the world that doesn't develop 
negative lift — today's cars are liter- 
ally sucked down to the pavement. 

Moretli’s CNR car develops posi- 
tive lift over the roof, hut negative 
lift at both front and rear. The two 
forces cancel each other out, so the 
CNR sedan is a "aero-lift" design, 
That's not extreme enough for rac- 
ing, where you want a total negative 
lift condition— and preferably one 
that can be balanced from front to 
rear in order to "tune*' the racer's 
handling. 

Spoilers and wings 

Racing aerodynamics has its own 
list of innovators. The first one to 
put the now-familiar "spoiler"' 
across the back of his car was Richie 
tiinther, on a Ferrari at LeMans in 
imu The spoiler creates negative 
lift, helps? shape the rear vortex and 
aids laminar flow. By the niid-'fiOs* 
Jim Hall of Chaparral had mounted 
inverted airfoils — literally, upside- 
down wings — at both front and rear. 
These could be adjusted to "fly" the 
car into the ground for maximum 
cornering force. 

Formula One cars soon sprouted 
biplane and triplane wings mounted 
high above the "dirty" air around 
the body* where undisturbed 
"clean" air could act on them most 
effectively. The best of these wings 
were connected directly to the sus- 
pension members rather than the 
body work, could be adjusted for less 
drag on the straights and more 
downforcq on the comers and liter- 
ally pressed the tires td the ground. 
They were banned in 1968* after all 
too many cars lost control because of 
flimsily constructed broken wings. 

What's currently considered the 



optimum shape for a racing-car body 
was realized m the early '70s by 
Porsche on the 917-30 Csn-Am car 
for Mark Donohue. In this design, 
the body sides arc fiat and perfectly 
vertical. The "air-dam" nose scoops 
close to the ground to eliminate as 
much airflow under the body as pos- 
sible. Air intakes at the very front of 
the nose take in high-pressure air, 
which is then channeled along an 
upside-down airfoil within the nose 
and ejected out louvers in the fender 
tops at the beginning of a low-pres- 
sure area. At the extreme rear, 
there's a huge, adjustable airfoil to 
provide negative sift, with large fins 
to move the center of pressure 
behind the center of gravity, even in 
this tail -heavy, mid -engined car. 

A 10-year-old 917 might still look 
up-to-date, but it's w r hat you can't 
see that makes the 1981 models 
appropriately space age, and Dono- 
hue's old Porsche something from 
von Richthofen's Flying Circus* The 
latest Can -Am cars arc the most 
aerodynamically advanced racers in 
the world. The improbable leader of 
this revolution is a Long Island high 
school teacher named Tony Cicale. 
Cicale set the racing world on its ear 
tw r o years ago ^ith a 2d iter car 
which was faster than most 5-liter 
racers, and he's now become the con- 
sultant to several other teams. 

Ground-effect cars 

Cicalas cars look very much like 
those old Porsches, except that the 
rear wheels are covered with flush 
fender skirts, and the entire body is 
totally devoid of extraneous protru- 
sions which might disrupt the 
boundary layer adhesion. Air enters 
the nose through a 3 m all opening in 
the area of highest pressure and 
exhausts from the hood and fender 
tops. The addition of this relatively 
high-pressure air into the stream 
flowing across the flat top of the 
body creates such streamlined flow- 




that the low- pressure area normally 

jPt&Bse turn pgqe ' 60 ) 




G M s experimental Aero-X car Is baaed on C I [at Jen chassis, has room for lour ad ults and 
hsfl a Cd of Just .295. Note the use of the Kamm tall and flush wheel covers. 
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INSTANT GAS-SAVER! 




JUST ADD A 
BIKE AND 
GET 200 MPG 
AT SPEEDS 
UP TO 35 MPH 



FACTORY > 
DIRECT SALE 1 

Reg. $199.95 

Ine air-cooled. 1 3 HP. 34 ot Z-cycle. 
BUM9L 6-fliK E MOTOR ifisfjl Is m ty 
wit> just two boils. Motorcycle-type 
eltrtcn and lhrottls controls Does not 
mtwlerc with normal pedaling. Sat- 
islaelion gua?anteM 

WRITE OH CALL 
FOR FREE BROCHURE 
AND SPECIAL 
FACTORY REBATE OFFER 



Bumble-Bike' 



Depl It .POBoxITlB 
Havana, FL 33333 • <90^ 385-8208 
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THESE ARE THE FINEST BLADES MADE, MATH ONE 
JHST RIGHT FOR EVERYTHING YOU’LL EVER CUT. 



Skadar fn pmetw popular W F tabs saw Order on ttuf 15* 
mprwy Clack guarantee 

To charge It, call SQ0-243- 1037 lull lide. £4 
fijpi. (in Coftntebcul ZQ3-?Gr-tr?Jl I1 jrau prude? clip 
and Sind ibis an tfdtt ^r check (or Hfl.fla plus si so 
shipping and handling ^Ct rnuvtls mciuft sale* ft* \ 
Tterf's -np nsk w fltaligalroh (drdlrr NB 20S- 1(577) 

TO: flu fin Tnl Shop* Inc. topi. PHI 
20-29 Sichui Avt. 

Diiifairy. CT OfiaiO 

□ Payment encloted i to lino fwi Shops Inc 1 

□ VISA □ Matter Cturgs □ Am Ea n Diners 

Ami H& E«p. Oats 

S^-aNifE 



IMlWE Pl«w Piinl 

Sunni 

Err? 9 t*te of 7 



Ttes is a naa bai^am I3ur thcs« ate nol Dai gam blades 
Not by any meant Mafic m Swiuirfsrid, recogn-ietf as 
tht tosi by most sabre saw rrunuktiureTR. shase ITS 
blades sell sm^jf Ibt $5Q 00 
New. te inlfwruM ourwlvflV we'll give you every Kind 
tft DlaM you 'll evEJ need al our flirect uwHttr's ^noie^s'e 
prlM 

ALL TOU GET 

You y«r1 coarse tHad« tor tuning i&q^ keehxis. erf 
tumbar, shwltr Midas wim diMerem teelh sets for 
smegm. ring tuning of softwoods, hardwoods and com 
pwlft boords. hack saw-like iiLjden tar melal* m 
Ktod. specai Hades lor Formica* in <r m«i tfber 

ptastit5 gypsum, CrtaSttrueird, Mul bladei lor &t! al- 
luring lor Hush and iflp Cult 

CM tourse, all the ingil rruquenJIy u*gd blades are 
replaced, » you'll always have gne mat* sharp, never 
bane Ip run to lha hardware slure «F a bl*& breaks gr ip get 
i blatie tof a specie jot 

NO-HfSK TRIAL 

Cwnptett wrdha Quick Selection Guide. Color egflsd ns 



SEAR CHENG FOR THE PERFECT .10 

| { Cnmn u ea from oa og T53 j 

found above the body is moved to the 
rear, behind the car. 

This large low-pressure area liter- 
ally sucks the high-pressure air 
from beneath the car — and that's 
the secret of Cicaie designs. The 
body itself is contoured like an 
upside down airfoil — flat on top, 
with a full belly pan curving up 
toward the rear on the bottom. An a 
result, the entire car develops signif- 
icant negative lift and is literally 
pressed to the road by air pressure. 

Realistic wind tunnel 

Unlike an airplane* a car isn't fly- 
ing in undisturbed free air, but skim- 
ming across a ground plane. The air 
is actually in shear between the 
moving car and the apparently mov- 
ing ground* Traditional aerodynam- 
icists like Pn Kairnn had no way of 
measuring the ,H ground effect" on 
air under the car, so they simply 
ignored it + Indeed, the first wind 
tunnel which can truly duplicate the 
effect of a moving vehicle has just 
been built by Dan Gurney's All 
American Racers team. The AAR 
wind tunnel has a treadmill moving 
in scale with the wind, to duplicate 
the effect of a car zooming over the 
ground. This moving ground plane 
produces totally different data from 
a normal wind tunnel. 

Racers willingly sacrifice low drag 
for high cornering forces, with the 
result that the swoop yd ooking new 
Can- Am cars have a Cd in the neigh- 
borhood of .50, no better than Grand- 
pa^ Cadillac. But Cd is only part of 
the story. Frontal area — the size of 
the surface presented to the wind— 
is nearly as important. For example, 
a racer with a Cd of .55 might have 
only 10 square feet of frontal area, so 
its M drag factor" is 5-5 {Cd x A=drag 
factor). A big sedan might have a Cd 
of only .50, but typically p a frontal 
area of 30 square feet. So its drag 
factor is 15, 

Aerodynamicists will he using ev- 
ery possible trick to improve air pen- 
etration. from simple remedies like 
reducing frontal area by making 
cars smaller to complex ground- 
effect and zero-lift designs. Already, 
the new line of General Motors cl- 
ears have Cds around .36, signifi- 
cantly better than the ^42 of the X- 
bodies. Even more impressive, Mer- 
cedes- Benz has a new line of full-size 
sedans, the S00SD and 380SEL, 
which also rate at h 36. That f s just the 
beginning, of course. Within the 
decade, look for production cars with 
a Cd of .20 or less, And that will just 
be one stop along the way in our 
search for a perfect .l(k VM 
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Take advantage of this special- offer on 
Popular Mechanics 4 famous Master 
Guides. 

The POPULAR MECHANICS 
MASTER SHOP GUIDE has helped 
hundreds of Thousands of do-it- 
yourselfer* solve workshop problems 
We ihjnk it is one of [he most important 
tools you'll ever buy. 

The Shop Guide lays oui everything 
you need lo know, graphically and 
ready-louse. A El about nails,, screws! 
bolls, wall fasteners, drills abrasives, 
lumber, plywood, gypsum, adhesives, 
paneling, shop math, stair constmel ion, 
masonry, wood finishing, plumbing, pipe 
fillings, electrical work, gutters. 



concrete, remodeling measurements plus 
a built-in ruler, protractor, 45* triangle 
and compass. 

Ihc perfect companion to ihc Shop 
Guide is rhe POPULAR MECHANICS 
MASTER HOME CARE GUIDE. The 
Home Care Guide will enable you to 
tackle common home repair jobs like an 
expert. You'll be able to patch wall 
crack*, paint your house or apartment, 
hang wallpaper, hang drapery rods, hang 
a door and install a locksel, repair 
scratches in furniture and much more. 

The Guide also instructs you on methods 
of saving energy to help cut your Fuel bills. 

By using the coupon that appears on 
this page you can order both Guides lor 



£7.95 postpaid. You'll Hive £2,95 off the 
regular price. ORDER NOW! They also 
make great gifts. 

[pm MASTER GUIDE OFFER, Dcpi 9«rj 
I Bos 3 014, Radio Ov Siaticm 
I New York, N Y KliOl 

j tol ft™ stud me the POPULAR MECHANICS 
J MASTER GUIDES that [ Ziavc inducted bdow 

I Sect s | of both 0 unt* * ai *1 . 9 5 per & r 

Home Care OuideH only it I5.JJ 

j>cr Guide 

| Guidf[i) nly at S? .4? pci Gtibdc 

| TOTAL AMOUNT REMITTED j 

I Nine 

j A Jdnc « 

] Oty Pip 

j Mikt check or m^nty oidi t Me mi Fftpulnr 
^Mechanic*. 
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PM OWNERS REPORT: TOYOTA STAHLET return* fnw. ere 9SJ 



way It handles on curving mountain 
roads. Even so, I'd like to see the Starlet 
go lo front-wheel drive, like the Tercel, lor 
better winter traction. Seat construction 
and the standard reciiners are excel- 
lent — very comfortable on live-hour trips. 
The car cruises right along in fifth over- 
drive. There are only two of us in the fam- 
ily, but there's plenty ol room in back for 
the Doberman pinscher " 

A Wisconsin bank executive: "About 
the only change I'd recommend would be 
to put vent windows in from and lo reduce 
the road rumble somehow It’s not a quiet 
car. But for gas mileage , style, roominess, 
quality and resale value, the Starlet has 
no peers/' 

A Texas sales representative, who 
drives 25.000 miles a year: ”1 need fuel 
economy. I traded a 1970 Corolla sport 
coupe with live-speed — an economical 
car— but the Starlet gives me 50 percent 
better mileage. It's very economical, reli- 
able and maneuverable, cruises easily at 
60 lo BO mph and never needs service or 
repairs." 

A Mew York college student : "It handles 
wefl under all road conditions, is respon- 
sive. tracks true even in sidewinds, and 
it's well constructed. Very good front 
seals, although the back seat lacks leg- 



room. Good visibility and high fuel mile- 
age. About the only thing they left off was 
a day/night rear-view mirror, which makes 
driving after dark very Irritating I made an 
awfully good deal on this car, though." 

A Louisiana insurance processing su- 
pervisor: ”Thl s is ihe lirsi ne w ca r we have 
ever purchased that never had a miss, 
rattle, leak, or some mechanical problem. 
Toyota has one of the best reputations for 




Evan six-footers lound the back seat of the 
Starlet comfortable, but eg rose la hard. 



sturdy, long-lasting cars, and now \ see 
why" 

A California manager: "Our company 
offered us Starlets through the credit 
union, and since I live 48 miles from work, 
ihe thought of 50 to 54 mpg appealed lo 
me. The car isn't delivering that, but at 40 
mpg. I can't complain. The Starlet also 
offers excellent maneuverability, it's com- 
fortable, and we've had no problems in six 
months and It, 000 miles, My only com- 
plaint is that it loses power quickly In fifth 
gear on inclines, but downshifting solves 
that." 

A Louisiana oil-company draftsman 
“The airconditioner control button 
shouldn't slide so easily into the on posi- 
tion. I sometimes knock it on without 
being aware of il. Also, the spea kers with 
the optional AM FM radio are the pits, But 
structurally and qualitatively, the car 
meets the Toyota standards I had expect- 
ed, and I like the looks and the gas mile- 
age My friends and I agree that a weii- 
cared-for Starlet can last a long, long 
time." 

" Getti ng in and out of the bac k seat can 
be a problem," noted an Ohio tool design- 
er. "and an automatic shutori on the 
choke would be nice. The Starlet, though, 
has yel to develop any rattles or squeaks. 



How to make 114 
useful projects. 
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"Are Welded Projects -Vol. XI" 

Plans, photographs, step-by-step instructions & drawings for 
making 1 1 4 different useful projects: shop fools, mechani- 
cal devices, cranes, trailers, boats, stoves, grills, agricul- 
lural equipment, stairs, sculptures, etc- If you Own or have 
access to an arc welder and other basic metal working 
tools this book will show you how to make these projects 
at a fraction of the cost of purchasing. All projects have 
actually been constructed by fhe authors who tell how 
they did it 

280 pages, 8Vz rr x 1 1 " size: over 500 illustrations; pub- 
lished and made available at low cost as a service by 
the James F, Lincoln Arc Welding Foundation. Fill in 
coupon and mail with $5.00 to the James R Lincoln 
Arc Welding Foundation, If not completely satisfied 
return within 30 days for full refund- 

Ava liable free i» a brochure telling how to submit 
project to the Lincoln Arc Welding Foundation for 
possible cash awards as high as Si 000. 



TYPICAL 

PROJECTS 
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and In 8,790 miles, 1 haven't had to make 
any repairs’ I'm very impressed with the 
car's quality and mileage" 

A New York math professor; "I like 
everything about this car It might be the 
best I’ve ever owned. Of course, I thought 
that about my 1977 Corolla, which 1 sold 
to my sister. It's still never been in the 
shop lor anything but regular mainte- 
nance.'’ 

An Ohio transportation analyst "I'm 8- 
foot-3 and have adequate head- and tag- 


room More than that, though, i find the 
Starlet a solid, well-designed car from the 
positioning of the engine down to the stor- 
age ol the tire jack" 

The assistant manager of a California 
auto-parts Store: "I wanted high-mileage, 
low-maintenance transportation without 
sacrificing comfort. My husband is big (6- 
foot-3. 230 pounds}, and he loves the 
Starlet. It handles welt on the mad. has 
great seats, good visibility, no mainte- 
nance, good paint and the seams are all 


welt finished I’ve found no detailing flaws 
or sloppy workmanship. 

"’If you asked me what might be 
improved. I'd say change the a>r condition- 
er control, Ifa combined with the fan. 
which makes it possible to turn on both at 
once. That's ell, though. I'm proud to drive 
the car. Thanks for giving me this chance 
to brag about it!" 

Finally, this enthusiastic send-off from 
a Georgia graphic designer: 'The Starlet 
is my sixth Toyota. Whal a Teelingl" MM 
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Thin jI! vou have 
to dn i> bring any 
end flap from one 
of these Winchester 
.imme packages 
with your coupon 
and your friend to 
^ a partich 
paling 
bowling 
center- And 
have a ball. 



rounds ol winchester 
shot shells, SO rounds 
of IV s. a five pack ol 
shotgun slugs, of a pack 
of centerfire rille or pistol 1 
rounds from a participating 
Winchester dealer, and you’ll 
receive a coupon for two free 
games of howling. One for you and 
one for a friend. 
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Build your own private library 
for less than $20 a month! 




paper * , , the crisp, legible type , * . 
the wonderfully evocatlw 
illustrations. 

Above sill, you would be able to 
enter ai will * . . as one embarking on a 
voyage of discovery . , . the world of 
Hemingway or Melville. Shakespeare 
or Dante* Dickens or Mark Twain. 

The greatest bonks ever written, in 
bindings worthy of the incomparable 
works they contain. 

Mail your order by September 30th 

By the time your library is complete , 
even ordinary' hooks may lie selling for 
more than $19-50. For the costs of 
material?. of printing mid binding, 
are rising almost daily. And thus it 
may wver again be possible to offer 
subscriptions to the Collector's Edition 
of the Heirloom Library at this 
guaranteed low price. So, to be sure of 
acquiring thti remarkable private libmry 
for rto more than $19*50 a illume, please 
mail the subscription jhrm at right by 
September 3Q r 1981. 



issued at the convenient rate 
of One great book pr month, for just 
$19.50 a volume — -a price guaranteed 
for the duration of your subscription. 
However, you need make no long-term 
commitment. You may cancel your 
subscription at any time, on 30 days' 
written notice. 

The rare pleasures of owning this 
personal library 

As a subscriber, you would enjoy, 
whenever you wish, the rich pleasure 
of taking one of these books tram your 
shell— with its fragrance of leather* its 
satisfying weight in your hands. Then 
savor a moment of anticipation as you 
open the volume p to see your own 
inscribed bookplate on the decorated 
endpapers. And leaf through the 
pages admiring the burnished 
edges . . . the smooth, opaque 



In a time-honored collecting tradition , . , 
the greatest hooks of the greatest writers of 
ail time. Bound in genuine leather and fine 
The leather embellished with 22 karat gold. 



fabrics. 



Each volume bound m genuine 
leather and fine fabric . . . the leather 
embellished with 22 karat gold. 



Imagine being able to glance up at 
your bookshelf, and see there your own 
private library. With its proud expanse 
of leather spines, richly ornamented 
in gold* liearing the titles of the 
greatest books ever written. 

Here, dearly, would be something of 
permanence in a changing and 
uncertain world. Something to treasure 
iivjw r , « and to j*afis along to future 
generations in years to come. 

A treasure, you might 

think — but surely an expensive luxuiy. 
For from it 

For this K The llHrlnnm 1 .ihrarv of 
the Worlds Greatest Books, Fifty 
enduring works of genius, selected by 
a distinguished bowl of ’advisers. In 
the handsome Collector^ Edition, 
crafted for posterity in bindings of 
leather and fine Fabrics. Ornamented 
with exclusive designs, the spines 
embellished with 22 karat gold. 



Beautiful books* at a guaranteed low 
prices yet you make no long-term 
commitment 



The Collector's Edition of the 
Heirloom Library will be 



THE HEIRLOOM LIBRARY OF THE WORLD'S GREATEST BOOKS - colors 





■ Fifty beautiful volumes to enjoy and d isplay m yowr home 

■ Issued monthly at a price net much higher than you pay 
for an ordinary hook - just $19.50 a volume 

* Price guaranteed for the duration of your subscription 

* To be sure of acquiring your library at this low price, your 
subscription form should be postmarked hy September Of), 1981 
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yourself and Savef 

Fill and city, * , everurthinq included 
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CLOCK CHAFFERS^ 

5605 MO PtTEftSON AVE SEOAJLIA. CO IK »34 
ATT DEPT K 





Hie YwK Tracker 
is the ultimate in 
compound bow de- 
sign featuring an 
eccentric cam/ 
cable system with 
40% weight reduc- 
tion at full draw. 

Kit comes com- 
plete with cast 
aluminum handle, 
bolt-on fiber-fle* 
limbs with weight 
adjustment fea- 
ture, nylon eccen- 
tric cams, prefitted 
steel cable, and 
all necessary hard- 
ware. 

Send coupon today 
for free brochure. 



YORK ARCHERY 
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drives of a hot, new. turbocharged 
engine that was still under develop- 
ment, then showed us through a 
book of pictures of next year's beau- 
tifully aerodynamic new Thunder- 
bird and "Topaz" front-wheel-drive 
compacts. It was classified “eyes 
only" material, unfortunately. Even 
conservative GM has been freer 
with future -product information. 

This season, the old introductory 
tradition has all but collapsed. Ford 
showed its ’82 Lincoln Continental, 
Esc ort/ Lynx five-coor hatchbacks, 
Granada/Cougar wagons and some 
exciting new power train stuff face 
accompanying story) in a series of 
small, individual magazine pre- 
views in May. However, the Conti- 
nental information and photos were 
released later (July 31) and the rest 
will come on September 17. There’ll 
be a normal late-September public 
introduction for most ’82 Ford and 
Lincoln- Mercury products, bill the 
new wagons may not be available for 
a couple of months 

Chrysler had a fairly normal pre- 
view in June that had auto writers 
flying in and out for over two weeks. 
Its '82 fwd, K-based Chrysler LeBa- 
ron and Dodge 40(1, and downsized 
New Yorker (story next month) also 
will be launched in September, but 
availability of some models may be 
delayed- 

With nothing new to show, Ameri- 
can Motors elected to skip the sum- 
mer preview entirely, but is tenta- 
tively planning a small 4wd Eagle 
and Jeep press meeting (on the West 
Coast) several weeks later than nor- 
mal. Everything will be carryover 
hardware. 

GM s scheduling unsettled 

Most confusing of all* largely be- 
cause much of it is still undecided at 
this writing, is GM’s scheduling. 
Apparently, the only new products 
to be launched this fall are a Chevy/ 
GMC minitruck and a series of mid- 
size "G-car ,B four-door sedans based 
on the rear- wheel-drive Monte Car- 
io/Grand Prix/Cutkss Supreme/Re- 
gal— which used to be called A- Spe- 
cials* 

There will b* no corporate sum- 
mer preview at all, though some 
divisions may show these products 
to the press individually on a small 
scale. The really important stuff, 
fwd X-bnsed A-cars (to replace the 
conventional Malibu/LeMans/Cut- 
las s/Century) and a 1 1- new, very ex- 
citing Caraaros and Firebirds, may 
be previewed in August and intro- 
duced in December, It all depends on 
eleventh-hour developments and 
how long it takes to "build out 11 "81 
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models before the assembly plants 
can be shut down to change them 
over to the "BSs, 

All of Detroit's automakers have 
vowed to introduce at least one new 
model every six months through 
mid-decade, so there’s plenty more 
to show between now and next fall. 
GM will add Olds and Buick versions 
of its highly praised J-rars along 
about February, and Ford will kick 
in its own minitruck to compete with 
GM's, VWs and the popular Japa- 
nese pocket pickups. 

Chrysler plans an appropriate 
spring introduction for its lovely 
LeBaran convertible (that's right, 
eonudriEtMe), LeBaron/600 wagons 
and Omni/Horizon mini pickups* and 
AMC should bring in partner Re- 
nault’s sexy Fuego sport coupe 
about the same time. Then, come 
fall, we’re in for some real treats in 
the form of Chevy T s all-new Cor- 
vette; Pontiac ’a mid engine F-ear 
two-seater; Ford's restyled Mus- 
tang/Capri; some new fwd luxury 
sedans from Chrysler; home built 
AMC/Renault fwd economy cars, re- 
designed Jeeps and restyled Con- 
cord/ Eagles from American Motors: 
and maybe even an alhnew Rabbit 
line from VW of America. 

And the hits keep on coming, m 



THE ’82 FORDS 

f flyiarvec from pggE Q9j 

room and adequate front-seat ad- 
justment travel for all but the tall- 
est occupants- The rear-drive pack- 
aging, however, shows its weakness 
in footwells that are noticeably 
cramped between the large trans- 
mission tunnel and the inner front 
wheel housings. 

There’s also a lack of handy stor- 
age bins, shelves or pockets and a 
not-verydarge or usefully shaped 
glovebox. In the positive column are 
a wonderful set of graphic and digi- 
tal electronic instruments, a terrific 
trip computer and a sophisticated, 
search-tune, electronic radio, all 
standard. Also standard are power 
windows, dour locks, antenna and 
heated side-view mirrors, speed con- 
trol, tilt steering wheel, illuminated 
entry system, interval windshield 
wipers, and twin, slx-way, power 
front seats. 

Options include a built-in garage 
door opener, fceyloss entry system, 
eight- track or cassette tape player, 
power glass moonroof, wire-spoke 
aluminum wheels and an extended- 
range, 23-gallon fuel t an k (compared 
to the standard 20 gallons). M 



The best rebate offer ever made on 
the best books in the business! 




1969-75 domestic cars plus VWs. The Imported Car 
Repair Manual (.3rd Edition) includes 27 popular 
makes, from Audi lo Volvo. The 33rd Edition Truck 
Repair Manual details 2,800 models of pick-ups. 
vans. 4-wheel drives. RVs motor homes, etc. 

Now you can get a S3 refund direct from Ihe pub- 
lisher on any of these big volumes. Atl you need do 
is submit proof of purchase and your sales receipt to 
Popular Mechanics Motor Books For complete 



These are the famed '‘mechanics bibles' that 
simplify auto repairs. With step-by-step illustrations 



how-lo pictures and quick-check spec charts, they 
make even complicated mechanical procedures 
easy to do I They're the most authoritative books in 
the business, 

Motor s 1981 Auto Repair Manual covers 
over 2,300 models Of US cars from 1976-81 The 
Early Model Edition Auto Repair Manual covers 



details, check at participating stores were auto sup- 
plies are sold But huny this offer available through 
9 2881 r=r~ : 1 

Popular 

We build Mechanics 
confidence! 
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The Vienna 
Regulator 



You Can Build This 
Cock! 
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LEARN UPHOLSTERY AT HOME. . rastgrfl oEd 

Chuff, solflft lo Ilka-nevM condition! A clean, frn> 
[oyablfl y lo put spare hours Id pioNlatu^ uMr 
Old cast ells picked up rpr dolEai*, worth hundreds 
when /euphopslered Fascinating home study 
course includes tools, kits, su&niie* Earn ai you 
Peai-n “Slaft your own fruiinflS** 



SEND FOR OUR FREE BOOK TODAY! YOU’LL 
GET A BIG ILLUSTRATED 24 PAGE BOOK OH 
UPHOLSTERS and ihe uphotstery iduameaa and 0 
sample Jenon shewing now the tabuldu&ly *uG- 
c™fu3 MUI syaiom lS iaughfc. I| cost* you nothing 
10 gel thy mlormAtign end mars' a r-.o abl.jai'On 

No salesman will cell. 

Mtn UpMitNy1*lft1tlfNv 

pees Field Bldg.j Kfl^ssi Cnj. Mo €*i 1 ’ .! 



tn ^i«ftiFD jig* - vm rms couf^h 



Modern UphOtiLtry tnililvl*. 

8 C 25 £*id KjnwC ity.Me § 4 m 

l-'leaw mail me S ™pv oJ ■% ' 

vfiur hin-i-k. FEMfOAM I UP ^ ' 

NQfJtTKftY far Fum Q* xdFr&fit " I und&r- 
-land nn Onr will rail and tlwr« H ni> oMhg#Ekan. 
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With middle fingers touching and thumbs stretched^ measure 1 , 2 < 3 and 4 tar your hands. 



W hat do you do when you need a 
quick measurement^ but don't 
have a ruler handy? What if close is 
good enough, but the consequences 
of eyeball measurement are less 
than appealing? Here's a solution: 
Take the time to 'calculate'' some 
of the handiest measurements 
around— those of your own body. 

You can start with your hands. 
Place them over a ruler tpaims up fc 
thumbs stretched middle finger? 
touching) and note the dimension? 
between alt opposing fingertips (see 
1 through 4b Gn mj hand, dimension 
No, 1 is especially useful because it's 
within Via in. of a foot. The other 
three are IV4 V* and 2 in,, respective- 
ly. Having memorized these* I can 
quickly hold up my hands to a num- 
ber of different thing? and have a 
good idea of their sizes. 

In examples 6. € and ? T use your 
little finger as a stop and record 
measurements from the edge of a 




Butt your little finger to an edge and make 
three more measurements Lee* the left}. 



board to each tip; also the difference 
between tips. This works just as well 
if you place your hand flat, Simply 
catch the fingernail of your little fin- 
ger below the edge of what you're 
measuring, 

A similar principle operates for 
Nos. 8 and 9 (below). The middle fin- 
ger i? the stop and by changing 
knuckles you get two quick refer- 
ence points. Of course, dimensions 
on (J biophysical rulers" vary de- 
pending on the individual. So exper- 
iment — find those most valuable to 
you. With practice, you can he accu- 




Mtike a ’’gun" of one hand, using the fore- 
finger ae the barrel. Fold your middle finger 
■t the third knuckle (above) end then el the 
second (below). On hand shown we got 3 % 
In. and Vfr In., respectively. 
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rate within L As in. with no trouble- 

Sometime 3 you don't have to be 
measuring anything to use these 
techniques* They work well as 
guides for repeating a measure- 
ment. For example, if you are face- 
nailing something where the holes 
will be filled, but the putty will show, 
apace the nails evenly from a com- 
mon edge, using your finger gauges 
to assure a craftsmanlike look. 

As you can see (right), your palm 
also provides valuable measure- 
ment*, such as those obtained from 
the creases between finger joints, 1 
know a shopworker who uses a com- 
bination of IQ through 14 when sort- 
ing accumulated screws and bolts- 
Even when rulers are available, he 
finds that his fingers are quicker. 
He'll even make pencil marks on 
knuckles for those few increments 
he doesn't have ,l on hand/ 1 

Larger measurements are ako 
available. The length of your out- 
stretched arm from armpit (or tip of 
nose) to your middle fingertip is par- 
ticularly useful, as is the distance 
between tips when both arms are 
stretched wide. 

Other horizontal measurements 
come from holding one or both 
elbows out to your side with your 
hands on your waist. When both 
elbows are spread you can quickly 
approximate the width of such 
things as doorways and save the 
headache of trying to move some- 
thing big through too small an open- 
ing- 

For vertical measurements, try 
the distance between the floor and 
the tip of your nose, and don*t forget 
to make an adjustment when you 
change your shoes* The same notion 
applies to the distance from the floor 
to your belt buckle or chin. 



By placing finger* a* shown you'll Have a "protractor" 
with quick 60" angle and perpendicular line references. 



At toast live dimensions ere available by 
simply placing your hind down, palm up. 

The possibilities are limitless. 
Even diameters can he judged with 
your personal ruler. The difference 
between tubing sizes can be readily 
determined depending on which 
knuckle the tubing jams on when 
slid over the finger. For example, 
in. tubing jams on the first knuckle 
of my little finger, */s in, jams on the 
second knuckle and ¥i in, clears 
both. 

Larger outside diameters can be 
known by the combination of thumb 
and finger that will most nearly 
encircle them. For still larger diam- 
eters, both hands together could 
supply a ballpark figure. 

You can USE your hands for close 
approximations of often used angles 
(No. 15 below). Make a triangle of 
your fingers as pictured at left and 
press it against a table 
edge. The line that in- 
tersects where both fin- 
gertips and knuckles 
meet is perpendicular to 
the edge of the table, 
thus giving a 90° angle 
that is Gurprisingly ac- 
curate. In the process, 
an equilateral triangle 
is formed, giving tho GO* 
angles shown. 

Finally, by making 
the old Vfor victory sign 
with my middle and first 
fingers, l get a 45 c angle. 
Of course, these angles 
and some other mea- 
aij cements me ntioned 
might be something 
that you'd never use. 
Hut, unlike your tape 
measure, they will al- 
ways be with you. 

— Russell James 
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FREE BLUEPRINTS «nd TRIAL LESSON 

—tor your greater success fn 3 ufJdtf rtg 

Begjnnen, craf Timer, even foremen and 
iupenfitcndcaE$, have **rtt for these free 
blueprint! tod trial lesson in Plan Read i ns; 
as a means of trying ant Chicago Tech s 
home-study Builders training* teem how 
you can master Plan Reading— EatimaT 
me— and die practical details of aD types 
of comtnKfloa in your ipare time at 
home. Mali coupon below or phone 
TOLL FREE— see bow you F too can pm* 
para for a better job — higher income, or 
start your own contracting business, 
a PHeNl TOUFRU |HHR(} 

A SI* 



CHICAGO TECH /School tar Buiktaro 

173 ? S. Mttvfran Avsnu*, Chicago, I It 6061 S 

ICtVSehMl lor Mdm 2®"* 
pwgi 1737 S. MlcnlfHi Ana., Chad*,— . 
111.00614 Hire U 



PImm mill m* ■ fraa trial lawn, BloaprltHi 
i BuiUtr* catttos- ^ ujijeftijpnc In*. I* no 
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M ONE-MAN 

iSawmill 



ThsOnlv 

mi kan \ i mjsmsswj 

PORTABLE Ml 

SAWMILL W Hi KM )« Thf Wwffl 

If you need goad, high-quality taker, don't lei 
irritated lumber prices strip your important building 
protects The Bdsaw goes right to (he trees and 
Sums cut smooth, irue-cut lumber even begin- 
ners gat excellent result. Just one man (no crew 
needed! can. easily cut enough on weekends to save 
hundreds cl dollars over hig h lumberyard prices. Fur 
power use tractor PTO or oiher to* HP diesel or 
etectnc unjj t Factory-direct selPing keeps price low. 
and conveniens lime payments may be arranged. 



Send far FREE BttKt JusL mill coupon bale* Inr 
How To S$w Lumber SbuMel ind EumplelE farix 
on Ifis Ons Hin Stwmlll. There it HO DbHulloci 
Mi NO Selfimifl Will Oil on yoa. Dt It TODAY! 



0EL3AW MACHINERY CO 
3MS REUS SUU.CHH0 
UHUS CITY, MO Will 

Fkw* n*A trU aAit dftaib m 
yitiw FfiEE tiQOk Haw Ts $aw 
Lumber^ i NrtJrrsfdrtd 1 Hurt ii Ha 
Ofrtift&iivfT sr*£ i that Ha Sotrsmn* mlt 
tali m mt. 
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T he big drawing card on Renault's 
new 10i sedans and wagons comes 
down to one thing: styling. Not that styling 
alone sold everyone, but nearly half the 
IB! owners we interviewed confessed 
that the car's sporty looks got them inler- 
ested, 

"Styling drew me into the showroom, 1 ' 
said a Tennessee physician, “and when I 
considered ihe $4,500 I'd save with this 
Renault over a comparably equipped 
BMW 320i or Audi S f 5. I saw no con- 
test." 

A North Carolina food handler added, 
"The iSi-'s standout feature, in my opin- 
ion, is appearance- The body is very 
sleek looking and stylish." 

An Illinois public-relations specialist 
echoed, "My wife and l wanted a good- 




The 181 awe* Its fine handling to front- 
wheel drive, ell-independent suspension. 



PM 

OWNERS 

REPORT: 

RENAULT 18 i 



looking sports sedan with some style and 
class. BMW has that same sort of appeal, 
but It's loo expensive," 

Not l hat looks swayed ail i Bi buyers. A 
Texas realtor explained, "I bought me iBi 
because l fell it was an excellent value at 
$10,000 — the combination of iront- wheel 
drive, excellent fuel economy, plus great 
interior comfort and space These fea- 
tures simply aren't available in a compa- 
rably priced automobile." 

A New York psychologist: "Safety, 
front- wheel drive, overall economy and 
total value all became factors, but i think 
l‘d put safety foremost." 

And a Minnesota promoter: "The 1 Si 
otters a good combiration of big-car lux- 
ury, sports-car styling and handling, and 
small-car economy." 



Thai sums up the feelings ol a good 
many 18i owners, who voted overwhelm- 
ingly In favor ot Renault's polite road 
manners and thrifty attitude toward fuel. 
"Economy" and "handling" emerged as 
the two favorite "likes " of 56. B percent of 
our respondents 

On the topic of economy, the EPA's 
estimated average comes to 25/39 mpg. 
Thai s close to the figures our respon- 




Shsrp styling sold the Renault 1BI. it’s ihe 
French car's single, best liked feature. 



dents reported. On the highway, actual 
mileage ranged from 29.4 to 33.6 mpg, 
depending on body style and transmis- 
sion. Ironically, owners wilh the tour- 
speed posied better mileage than ihose 
with five-speeds. This probably means 
the five-speed s lop-gear ratio is loo tall 
and makes drivers put (heir toot down too 
hard. 

On that point, 12 to 13 percent ol our 
Ifli owners felt the car could do wilh a little 

[Pi'e.j.se Hym r o pagt j 



A NATIONWIDE SURVEY BASED ON 1,196,675 OWNER-DRIVEN MILES 



Owners are generally pleased, but 
electrical system and dealer 
service need work 

Owner* praised high- 
quality workmanship. 



The overfcH Styling 
pleaaad moil owner a, 




Brakes ware cited 
as being squeaky. 
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PM LOOKS AT 

A SUPER 
LITTLE SANDER 



B ecause its belt measures a 
mere 2V? h. 16 in., you could 
be fooled into thinking that the 
belt sander shown is more toy 
than tool. Nothing could be fur- 
ther from the truth. I Quickly 
learned that the tool-s size is an 
asset. In fact, since the little 
sander has been in my shop p it's 
been used on every project I have 
built. My usual procedure for 
smoothing wood is to start with a 
hefty 3 x 24 sander and coarse 
abrasive, move to a smaller tool 
with a 3 x 21 medium-grit belt 
and finish with a pad sander. 

The tool shown is a gem for fin- 
ish sanding when fitted with 
either a fine or very-fine abrasive 
belt. Other grits are available for 
tougher chores, — HM. 




Tool l* wry comfortable In hand and 
maneuver* emtlly for sending steps. 




Author found (hie pln(-*l»d sender 
especially useful for final smoothing. 



SPECIFICATIONS— SANDER 

Moaai No. 553 Sm dealt 
Motor Z a amp a &jrnexjT prtflKf«l 
Safety: DoU^e instated 
Construction. Ball lAd r«dka CMM/inQ 

No-kwfl W«J WO ft -per mm 

Bair *l*#: "■ iS * ioquu, hr*. va-y Tnwi 

Pra, $59.99 

to Cwp,. WDWSWY of E™tOTI £t«fnc 
C& . 4«t PwfKH M . Crnoqt. 11* fl»44 



EVERYTHING YOU NEED 
TO DO YOUR OWN WELDING 





LINCOLN 



ELECTRIC 



MM{ 



SWi 



Basic Welding Instructions/ Input Cable, Plug & 
Receptacle/Welding Accessories/ Sample Electrodes 

That all comes along with your 225 ampere portable U.L. 
listed Lincoln AC-225 $ Vbu can perform a wide variety of 
welding, cutting, brazing and hardsurlacing jobs 
free "Weldor's Guide" gives complete step -by- si 

tions. For all the lads, see your iocai 
Lincoln Electric Distributor. Or 
send in the coupon lor free bulletin. 
The Lincoln Electric Company, 
Cleveland. Ohio 44117. 



The Uncoin Electric Company 

Dept- PM-?. Cleveland. Ohio 41117 
□ Send free cop) of bulletin 132Q 
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Jock Itch 
isafungus. 

Cruex 
kills it. 




It's a medical fact: the painful itching, chafing, burning 
rash of Jock Itch is caused by a fungus that can't be 
killed by notvmedicated powders, creams, or salves. 

You need Cruex antifungal medicine. Its active 
ingredient is medically proven to kill Jock Itch fungus. 
And Cruex soothes the itching, chafing and burning. 

Get fast relief and kill Jock Itch fungus “With Cruex. 
From the ma ker s of Desenex? vianiwc^iip. w 
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if you're looking for ideas to 
save time and money — while 
enjoying what you're doing — 
send away for FMs catalog 
immediately. 

We have plans for shop tools, 
boats, storage houses, campers. 
Scuba tow, ACV, log splitter, air 
compressor. Smart ideas in 
furniture! Also dollhouses! 
Projects the whole family 
can enjoy. 

And best of all — we offer a 
special and unique service — 
photocopies of past PM articles. 




What's more, we tell you the 
year the projects were pub- 
lished. It may be as early as a 
1902 glider to a most tecent 
1981 solar garden shed. You'll 
have fun just browsing through 
the approximately 900 different 
plans and projects. You'D find 
our GREAT WORKSHOP series 
listed. Also our SHOP MINI- 
COURSES. Timely energy-saving 
ideas! YouH see it all in our new 
POPULAR MECHANICS PLANS 
AND IDEAS CATALOG. 

Ftfet $1.00 



SEND FOR YOUR CATALOG TODAY! 

Send Your Name and Address with Check or Money Order to 
Popular Mechanics, Box 1014, Radio Gty Station, New York, N.Y. 10101 
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RADIO CONTROLLCO 
Oft PJLOTEO JETS 
RETURN Tf O EARTH 
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Heading for space — from an airport runway 



Four NASA researches recently won 
a patent on a system to Launch future 
space shuttles ho^&oniaily bom air 

port runways. 

The inventors at Langley Research 
Center argue that iheir method will 
cost less l hem a conventional vertical 
liftoff, it would also give the * eu sable 
space plane flexibility to leave Edith 
for space from runway-, as short as 

6.000 feet, a substantial advantage 
in military applied liens lor the shut- 
tle. 

The key element in The complex 
patent assigned to NASA 23 she ol 
two turbojet boosters slung i_mdei ih*- 
arbiter's delta wing. Each booster 
contains a pod of 8 to 10 engines, 
burning Jet Kiel to develop thrust ol 

100.000 pounds per engine Alter a 
takeofl run of at leas! A, 150 fee: she 
plane rises of I I he runway and 
assumes a high angle of attack— 
something over 22 Some five 
minutes later^ at an altitude oE about 

50.000 feet, the two jots — carrying 
human pilots 01 robotic gear con- 
trolled from the ground — detach and 
circle back for a landing Evety poi- 
tion of the vehicle can be recov- 
ered. 

'Tornadoes' aid lift 

In wind-tunnel tests of the design, 
‘"Everything checked out veiy well," 
says William J, Small, one of lhe 
inventors. His co-workers cue L Rob- 
ert Jackson, Johrt P Weidner and 
James A- Martin. Small tetis ns lhe 
spacecraft — essentia] Ly a biplane- at 
Takeofl — gets extra Hit from 'lead- 
ing-edge vortexes 1 which are tight 
lit 1 St# ujjjudws" of uli a song deJta^ 
wing leading edges The voyjexes 
improve performance by lorcing air 
to adhere to wing surfaces 

The NASA work parallel research 
Ln future generations ol smaller, hor- 
izontally launched Spacecialt, now 
being conducted at private compa- 
nies like Boeing Aerospace. Boeing s 
system involves a shuttle launch 
from a roefcet-powored sled Re- 
search for the Booing concept wc t h 
contracted by the Air Force. 



PKa=l H.1Vr.:dl 



ftOQCE TS PROVIDE 
BOOST INTO ORBIT 



3.*- MILLION- Li, 
VEHICLE 
TAKES OFF 



Twin j«( boos tom Hit thus He gif runway 
without nee of mdn rockdt engines. 
Wiud^tunnol teels (pholgj ||»W concept 1 b 



jeaaihJe. deapito complex ' biplane" con- 
Uquration and mull 3 pie shockwave^. At- 
tei llcglng. booilvn relurn 1 C runway. 
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Tech house retires 

How time and technology fly. NASA, 
embarra&sed by barbs of "bo what?" 
from visitors to its experi menial 
energy-saving house in Langley, Va. 
( 'Our fear in NASA's Far-Out House. 
page 77, June *7$), closed the home on 
April l of this year — four years and 
nine months alter the opening date, 
Whal was so ho-hum? Active solar 
collectors, foam insulation, exterior 
roll-down shutters and a recycled 
water system. Tour guides were hil 
with, "Wove seen all that. What's 
really new?' 1 They had few answers. 
A NASA spokesman said the house 
will be convened lo an office and 
seminar center. 




Two-lool -diameter fiber flywheel for en- 
ergy ilorqga in future core AUTVlveft 
ipeedi of 3C.0Q0 rpu in leili at a new 
Union Carbide lab. Oak Ridge, Tbqd. 




Photovoltaic cell! beneath gloued teof 
panels generate 3.500 kilo wait horns per 
year — SB percenS oJ lotal needs lor 3.100- 
■quttre-Eool house in Carlisle. Maes, 



The cost of free sun 

A built-lor-sale house In Carlisle, 
Mass,, fitted with a mass of photovol- 
taic (FV) cells, reportedly sold for 
$325,000 last summer. Though the 
price was right for its size (3.100 
square feetl the figure would have 
jumped to $425,000 if the cost oi the 
cells, donated by the U,S, Depart- 
ment ot Energy, had been included. 

The 1,000- square-fool PV array 
should produce about 9.500 kilowatt 
hours a year, a bit mere than an over- 
age U.S. home uses annually. Excess 
power will be returned to a utility lor 
credit. 

Other savings should result from 



an active solar water heater with a 
100-square-ioot collector. Auxiliary 
healing units include a wood stove 
and an air-to-air heat pump. 

The house joins a growing number 
of PV projects around the country 
(Raise the (Solar) Hoof and Lower 
Tour Utility Bills, page 144, Feb. m 
all with Intriguing technology and 
daunting costs. But there axe signs of 
q break in the price cloud over PV. 
Solar Design Associates, Lincoln, 
Mass. — designers of the Carlisle 
house— ate at work on a new, 2,300- 
sguare-faot home in New Mexico 
which is expected to sell for 

ties, 000. 



Adobe in 
new wraps 

(The following report from 
PM reader Dan Behles of 
Albuquerque , ff.M.. de- 
scribes an interesting 
blend of old and new tech- 
nology Tech Lines would 
like to hear from other 
readers about energy^sav- 
ing projects that have 
worked toi them j 
Gentlemen: 

In a high, desert area 
where the lempera cure a 
drop at night, even in sum- 
mer. an uninsulated adobe 
wall provides a “fly wheel" 
effect— the heat absorbed 
by the outside of the walls 
during the day is released 
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into the house at nigh! to 
temper interior tempera- 
ture swings. 

However, in a low-alti- 
lude area where you do nol 
encounter ihe Jaige diur- 
nal Temperature fluctua- 
tions, an uninsulated ado- 
be wall may not be partic- 
ularly effective. The solu- 
tion, and one which im- 
proves the performance ot 
the adobe even in high, 
desert areas, is lo insulate 
the outside of the adobe 
wall. That is the sysEem my 
wife and I used in oui own- 
ot - built adobe home here. 

Our home was built with 
1 4- inch adobe walls all 
the way around. We then 
"wrapped" a conventional, 



wood-frame stud house 
Ground the outside of our 
cdobe. and ELI Led that with 
six inches of fiberglass 
baits. We completed the 
exterior with standard 
stucco over asphalt-im- 
pregnatchd sheathing and 
then we plastered the in- 
side of the adobe- walls. 

By Insulating our adobe 
from I ho outside environ- 
oenl, we have lost the ben- 
efit of any direct solar gain 
from the sun striking the 
walls. Bui we have created 
c 150-ton "heat sink" inside 
tbe insulating envelope. 
That giant battery takes a 
bng time to charge up. but 
once it's warm, it takes a 
long time to cool oft. And 



the only place il can Jose 
heat is to the inside of the 
house. 

The house "charges"' in 
three different ways: 1. Di- 
rect gain from the sun 
through sou I hem-expo- 
sure windows: 2. Warm air 
Emm the greenhouse and 
from our wood stave: 3. 
Heated air from the green- 
house forced by fan 
through an underfloor 
maze of 2,000 jugs of 
water. 

We have never had to 
activate t he resist once 
baseboard heaters, which 
we installed in order lo 
comply wilh the local 
building cade. 

—Dan Behles 
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Inventions 



Flea-sized fleet 

An inflatable one-man boat folds into 
a package hardly biggei than the 
blade of a paddle. 

GeorgeP. Gillespie, a project engi- 
neer a; the Nava) Air Development 
Center in Warminster Pa., invented 
what he calls the miniboat , far emer- 
gency use. The plastic or coated- 
nylon craft folds into a box 1 1 inches 
square and l inch deep. The user 
expands the hull into shape by 
releasing compressed gas: inflation 
is completed by blowing through □ 
lube. 

The miniboat (Patent 4 ,268,930) has 
been put through tests by the U.S. 
and Australian mi forces. 

Wind fence 

The giant fence atop this page is 
designed with cracks to let the wind 
through, so it can turn rotors and 
generate power. 

Harry H. Bcchrenburg's invention 
(Patent 4,265.088) catches wind from 
any direction, although each rotor 
always turns in jusl one direction. 
The rotors operate pumps which pro- 



pel liquid to a lurbmetLed in to a con- 
ventional generator. 

Each fence is made up o( dozens of 
small, interconnected modules. At 
sites where the wind shills regularly 
by 180 degrees — at the seashore, for 
example — the fence would be a sin- 
gle. straight barrier. Where winds 
blow erratically, the fence could be 



built as a multisided wall like the 
one shown above. 

Bahrenburg has not yet carried the 
idea beyond the small model stage. 
But his dream is to design huge wind 
structures up to 500 feet high and five 
miles long or to construct Ms energy- 
catching fences on top of urban sky- 
scrapers. 




Automotive 



GM coal-burner 

The idea oi burning coal to 
power a car isn't new. But 
only recently, due to im- 



proved techniques of refin- 
ing coal, has it become 
practical. 

GM has been working on 
this system and It's finally 
come up with something 
that works. The coal-bum- 
mg car. called AGT-5, uses 



a GM turbine engine which 
has been around for 30 
years. 

Previously, coal could 
Only be powdered to about 
a 50- to 75-micron particle 
Eue. But with improved 
mechanical and solvent re- 
fining techniques, scien- 
tists can break the coal 
down to a 3-micron particle 
sbe — just the right si» for 
burning in a turbine. 

The fuel tank in this car 
is nothing more than a bag 
containing powdered coal: 
the delivery system is an 
ah pump that blows the 
coal to the engine in a con- 
tinuous mist. 

The engine has □ small, 
liquid-fuel tank which is 
used to fire up the engine 
Initially. After startup, the 
liquid fuel is shut off and 
the engine runs only on the 
powdered coaL 



So far. tests have shown 
that the car performs like a 
conventional smcd I -block 
VB with fuel consumption 
equivalent to that of an 'f l 
car. 

Using powdered coal 
rather than a liquid fuel 
derived from coal is mare 
desirable, according to 
GM* because the paw* 
dered fuel yields 60 per- 
cent of the coal's energy 
potential. Liquid fuel 
made from coal yields only 
about 55 percent of the 
coed's total energy poten- 
tial. Its also cheaper to 
powder the coal than to 
refine it into oil. 

GM slide rules are still 
trying to figure out the 
street value of the powder, 

GM estimates the pow- 
dered coal costs one-third 
the price of gasoline on an 
equivalent B.T.tL basis. 
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Electronics 

Superbattery 



One ol the bumps in the road on the 
way to cm affordable electric car is 
Ihe bulk mess of today's lead-acid 
battery. Now. General Electric says it 
may have found a shortcut around 
the bump: On agreement With a 
British linn to jointly develop new, 
weight -saving superbafteries, 
the goal of the agreement with 
Chloride Silent Power Ltd, ot Great 
Britain is to cut years off the time it 
will take to produce the super batte- 
ry. The partners should be ready by 
the mid- 1 900s- GE says, to demon- 
strate a sodium -sullur "beta" but- 




SdurUalm ready labaratory-itud. high- 
powered sodium-sulfur coll for leiitng. 



tery in action. Studies suggest that 
the beta will store more lhan four 
times tbeeneiy y ol convent toe ml but- 
teries ol equal weight. And its 
projected life exceeds 2.500 charge- 
discharge cycles— enough foT at 
least five years aboard an electric- 
powered oar. 

Traveling typewriter 

A little, live-fingered keyboard now 
being tested at Stanford University 
may change the way people type. It's 
an electronic word processor that 
hooka up to a video display and 
allows you to type one-handed. The 
"Microwriter 11 stores up to eight 
pages of test in memory and lets 



users insert and delete letters. Then, 
it can be attached to a printer for 
hard copy. 




to uh Micro writer La 30 minute*. 



Medicine 

Look mo* no braces 

Maybe it won’t be long before clunky 
metal braces for teeth will be jus I a 
memory. At ihe annual Orthodon- 
tists’ meeting this year. Dr. KLLnya 
Fuji la of Kanagawa Dental Universi- 
ty. Japan, unveiled corrective braces 
that attach to the back of teeth. The 
inventor says the braces won't be 
released commercially "lor some 
time." 

Artificial larynx 

To date, people without a larynx 
■'talked'" through a battery-operated 
squawk box held against the ihroal. 
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Users found that it was awkward lo 
operate. 

That's going to change- Research- 
ers al the University ol Toronto have 
found a way to implant cm artificial 




hie al ilgual Irons oicUlalor to larynx- 



larynx at the back of the throat. A 
pocket switch activates the device, 
powered by a belt -slung battery 
pack. The device produces dilferent 
frequencies (or men and women, and 
can be set to emit a rising tone when 
its user wants to ask a question. "The 
implant still doesn’t produce a hu- 
man voice." says Dr. John Fredrick- 
son. a medical researcher with the 
University, IJ but it's a big improve- 
ment 

Hirsute hazard 

beards undermine the purpose of 
protective lace masks — filtering out 
fumes, dust and fibers. Bearded 
users get more than a whiff of toxic 
particles, says the Swedish National 
Defense Research Institute, The 
group found that masks don't fit well 
on a shaggy or stubbly lac*. The 
Institute's advice to men wearing □ 
mask: To save yourself, shave td 
yourself. *Jg 
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Read Whi»J These Foley 
Shop Owners Say: 

Snop will gross $ 40 . 000 . . . 

. . , likes being Independent 

'7 worked hj i'ffn i ?w i iuita*- 
trini Ji>hi p?f yean. and atwbys 
i vondwtt if / eould make 
money far ehe. why! 

ftiJi'Wj'iV if it it for my.'ipfj. So 
ittirr i 1 1 m ini: im regular /riA, ,/ 
opened my Foley xHarpettmg 
shtip iti tiif basement of my 
home. I only had a minimum of 
eosh to Mart with, hut Fsdey 
/ i rdH-rri t-df ihr J'i j l**u if \ta rp 

Hifi gro \ .1 over $4$ ,000 this 
rear, amt f like the feeling of 
running my own s hop nitbottl 
So soitreofjc else." 

WllNam W«mtt 
Wlltoughhy, Ohki 44094 

Husband and 
wife Hava a 
going spare 
time shop 

'7>f ti conxtrui - 
tiorl fore ftitin , 
ami rny wife a it nurse's Huh' 
Oar Foley \hop Stis in nU fiy 
with oftr regular job*. umS we 
eain eitra money Our s*m& 
i\iip ,-ujf f ito,. m- i nitr.K i f 4i ret? I 
family busbies - . 

'7'rrr stiff too young nt retire, 
hut when / da t'ff fitter *r ten 
Food hu.itne.is built up, MfV 
equipment help* us to do good 
Wttri an tf brings east ornery 
hatk whh more jobs on a regu- 
lar bush . . we have a lot of 
repeat businm the vfft* 
around. 

Vidor Koaftinj 
Slurgia, Michigan 49091 

Glad he 
chose Foley 
for his saw 
shop 

7 worked rn j i 

i nrpenScf ad mv 
fife, hat when a hack injury 
/breed. me fa ifttiS I decided to 
go into dmrpeufny faff lime. 
J'w eery proud of my \hftp arid 
gfud my choke was Foley 
L'ifitiptnenl ... it a .\ftperh . / 
made oyer $4£,0G0 fast year, 
mid this year ft wilt go mote 
(hats SSOjm. - 

Victor Johnson 
Lincoln. Nebraska WS 0 T 



TMt cm b« one of th* most 
important decisions you ever make 

Going into business. for yourself can be the 
most exciting and rewarding decision you fc re 
likely io make in your lifetime. 

Owning your own business brings you a 
sense of independence. You Ye the boss* set' 
ling your own work hours. Your own effort 
builds ihe business for yourself and your 
family. You can achieve great satisfaction 
and profile * if you choose and manage your 
business wisely. That's why so many men, 
just like you. arc cashing in on The big profit 
in be made in this ffl&r-gmwi rig service field 
The sharpening business allows you to gel 
started with only a minimum investment* re- 
quiring little space and effort for a successful 
Operation. It lets you build and expand as 
fast, or as slowly as yon like. You pocket 
most of the money you take in, because I he re 
are exceptionally high profits wiih no in- 
vestment in merchandise. 

ff you need only £20Q or £430 extra income 
each month, a sharpening business is ideal 
for spare lime. The additional dollars can be 
SPENT for more of the good things of life. Or 
Ihcy can be SAVED in a rainy -day fund Thai 
ihe family can bank on. 

More sharpening businesses are 



As original equipment continues lo climb 
in cost, owners are becoming more con- 
cerned (hat the equipment be maintained so 
lhal it performs like new. This means more 
companies, contractors, carpenters and 
home owners are having iher old saw blades 
and tools resharpened many times , where in 
the past, they would have replaced ihem 
with new blades or Tools. This is where you 



can step in wiih the much needed service of 
sharpening saws and practically any kind of 
tool, 

SEND FOR FREE FACTS TODAY! 

This FREE 
booklet has 
helped 
thousands 

Thousands of good men 
have been inspired by this 
fact-filled book into mak- 
ing that first important 
step of starting iheir own 
business. It can be yours just for the asking. 
ff covers these important Subjects . . . 

• How much money can you male* 

• Age, education not a factor 

• No polling Is required — customers bring 
their buefnesa to you 

» Lawn mowers and chain sews 
t Sharpening business is year-round 

• Sharpening opportunities to small towns 
and large cllles 

• A sharpening business provides nxcallAnt 
retirement Income 

• How Foley helps you start 

• No experience needed, any age dm 
succeed 

Act today, so you can Nave a 
brighter, more secure tomorrow 

Right now, while this is stilt fresh in your 
mind, fill-in the coupon below. We will send 
your FREE copy of "Opportunities in a 
Sharpening Business of Your Own" \ There 
is absolutely no obligation and there are no 
fra nchlse fees in starting your Foley Sharpen- 
ing Business. 

VfflJ i$Uf rwmt Q/irf add? r£i iti.- f iifrw Sianaj&tivrif*x La. 
Sfffi F&Srj Rkiltfmtf. Afitiiit&pttlii, MititteAM* $$ 4 fA 



CLIP OUT AND MAIL THIS COUPON TODAY - OP CALL TOLL FREE H 8 OOKJ? 8 ^f 40 , 

i Except fa Hawaii or Ataxia), 24HOVR ANSWERING SERVICE. 



BOOKLET 

This little book 
has helped 
c h a n g c the 
live 1 * of thou- 
sands of good 

people, just 

like you. Just complete ihe coupon, 
clip it out and mail it to js today - 
Get ^farted now for a hrightci, 
more prosperous tomoraiwJ 



Folvy Manufacturing Company 

Sloe Folay Building mSSSw 

Minneapolis, Minn. SMtfi 

□ YES, I would like lo iecfewe complete d&lails 
about how I can easily stab a profitable. Foley- 
equipped sharpening shop Please njsh me your 
FREE booster, wiinoui any ccs-l or obligation, rhat 
gives me full details on how I can quickly siarl my own 
business 

NAME 



ADDRESS. 

CITY_ 



STATE . 



AREA CQDF PHOHF NO.. 




PM OWNERS REPORT: RENAULT 181 

iCont.ntjQd fftyp page 

more horsepower. A self-employed Cali- 
fornian put it this way; "The engine feels a 
little weak. I wish Renault would offer a 
lurbocharger." As it happens, the 1 81 can 
be ordered with a turbo in France. 

On the handling front, the Ifii garnered 
considerable praise, eliciting comments 
like, "handles well over rough roads, of 
which we have plenty, “New York ma- 
chinist. Another IStew Yorker observed, 
"'Front- wheel drive gives good traction 
and handling on Ice and snow." A Geor- 
gia banker: '"Perfect balance makes ma- 
neuvering In traffic easy." A Kentucky 
housewife: "Feels solid end good on the 
road. I love to drive Itr 

Nor did riding comfort suffer as a con- 
sequence of handling. Drivers generally 
agreed that the 1 fit's suspension has a 
pleasingly compliant feeling without the 
jiggllness associated with short -wheel- 
base, ' handling” Cars. "It'S very French," 




The 1 .G-lltor, fuel-infected engine produce* 
62 hp, but sane owners feel it's too weak. 



mused a student from North Carolina. 

A California bank officer noted, . . 
seals are very comfortable. I'm 6-1. 240 
pounds and have lots of room. The 
Renault's riding qualities are such that l 
don't lire, even on two-to-triree-hour 
trips." 

A New Hampshire milt worker added, 




Plush, high-quality Interior gets ravea, but 
the steering wheel angle I* too vertical. 



These seals leel better than ihose in my 
previous Cadillac."" A Wisconsin person- 
nel director: "Front seats are the most 
comfortable I've ever experienced 
There's plenty ol support for the lower 
back, and 1 make good use of the seat- 
back adjustments on long trips." 

When we asked tor comments on the 
Renault's quality and workmanship, we 
logged another wave of compliments. 
Eighty percent of our respondents rated 
workmanship good to excellent. An Illi- 
nois tax accountant (old us, "This is my 
first import, but no Detroit car I've owned 
has had anywhere near I he quality exhib- 
ited by this Renault." 

A retired college professor from Ohio; 
"I've looked closely, but have seen no 
evidence of shoddy workmanship.'' And 
an Illinois college Instructor: Quality 
comperes favorably With Audi and Mer- 
cedes-" 

Even so, when we asked for specific 
complaints, 1 7.8 percent ol our owners 
cited noises and rallies. Squeaky brakes 
fit into i hat same category and were men- 
tioned by 8.7 percent of 18i owners. 
"Plastic parts Of the dashboard rub 
together end squeak on rough roads," 
said a North Carolina microbioiogisi. A 
New York chemical executive; Brakes 
are noisy and squeak all over In cold 
weather." Another self-employed Califor- 
nian: “There's some engine/chassis vi- 
bration and road rumble at SS to 65 mph." 



AMC's continental cousin 

Hen suit now owns 46 percent of AMC, 
which means Ihsl th is lima, the French car- 
maker holds more then a temporary U S 
visa. And am the two companies merge and 
pool their talents, we'll probably sea their 
product lines begin lo mesh. 

Right now, though, the Renault 181 nearly 
overlaps the AMC Spirit in terms of general 
etxe. Wheelbases are 96.1 end 96.6 inchee, 
respectively. Yet the two cars are separated 
by naarfy $2,506 in base price. And tha tsi 
feces en entirely different market than the 
Spirit— one that Includes the VW Jettar 
Dasher, Saab 900. Audi 4000. Mazda 526 
and. at the upper and, the BMW 3261 end 
Cadillac Cimarron. 

The 181 boasts such engineering high- 
lights ae front-wheel drive, electronic fuel 
Injection, rack-and-plnion steering, steal' 
belted radlala. adjustable reclining seats 
and a vest array of thoughtful design 
details. 

The 82-hp, 1 ,6-llter, push rod Four metes 
with s four-speed gearbox; an automatic or 
ftve-apeed Is optional. Also available ere 
leather Interior, electric windows and door 
locks, elrcondHttonlng end the usual power 
assists, 

Renault engineers have given specie! 
attention to the 1B4"« safety and aerody- 
namic details. Extra beams and gusset* 
protect the passenger compartment and 
the ISl'a "aero" number le 0.40 (dreg coef- 
ficient) which lent half bad for a slt-tip- 
strsfght sedan. Speaking of numbers, the 
EPA gives the 181 e 25^36-mpg rating, 



A California inspector: "The transaxle 
whines at higher speeds." 

A higher-than- average number ol own- 
ers reported mechanical problems with 
ihe 18s Some were quile minor, such as 
Ihe speedometer reading fast, but others 
touched on major problem areas. Ot 
[hose, the electrical system came In for 
the most criticism, such as . trial 
X#'@c ignition short!" A number of own- 
ers said their cars simply quit running; 
others relumed to parked cars and found 

[Pteai to !v>n to .page IgdJ 
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1981 U.S. GOVT REPORT: 




In the 17 U S. Government Reports since the version tested for the Government’s 
1970 no cigarette has ever been 1981 Report. Despite new low tar brands 

reported to be lower in tar than Carlton, introduced since— Carlton still lowest. 

Today's Carlton has even less tar than 

Box— less than 0.01 mg. tar , 0002 mg. nicotine. 



Warning. The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health. 



Bdk- Less "ban 0.01 mg. "tar, 0.002 mg. nicotine av. par cigarette by FTC method. 
Sflfi Pact 1 mg. "tar, 0,1 mg. nicorme w. per cigarette, FTC Report May 731. 
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I hey couldn't atari the engine Alternators 
and the alternator wiring harness tended 
to go bad, and minor electrical problems 
affected the dock, heater airconditioner 
and interior lights In all. 64,5 percent of 
i8r owners experienced mechanical difli- 
cullies of one son or another. 

Renault owners weren't overly enthusi- 
astic about their dealers either. "I bought 
this car figuring I could have il serviced by 
AMC dealers nationwide,' 1 wrote a Wis- 
consin retailer, "but I was very disappoint- 
ed to find that most AMC outlets have nei- 
ther the knowledge, tools, nor parts to 
repair my ifli " 

A Georgia computer operator second- 
ed: ”1 here American Motors tor not pro- 
viding tools to their dealers before selling 
these cars'" A Delaware executive: "! had 
six initial complaints, ranging from gas 
fumes to poor body seals. I've been back 
to ihe dealer seven times, but he's been 
unable lo correct any of my problems!" 

When we asked lor suggested im- 
provements, 181 owners offered the fol- 
lowing An Ohio store manager recom- 
mended, "Less engine boom at highway 
speeds: stiffer rear suspension; smoother 
shifter " A Montana home salesman: "I 
wish they 'd offer a diesel engine." A New 
York warehousemen. "With ihe five- 




Rear-*eat comfort la very good, but en- 
trance end exit caused eome complain!. 



speed transmission, the shift lever makes 
the ashtray hard to get at." A Nebraska 
school counselor: "ignition switch is hard 
to reach, and the stalk- mounted controls 
tor horn, light, wipers, sic. keep going on 
and off when I don'l want ihem to.” 
Other suggestions included moving Ihe 
muffler and catalytic converter back along 
ihe exhaust pipe to lessen engine roar, a 



less horizontal steering-wheel position: 
and less interior plastic. 

Bui despite all this mild grousing, most 
Renault ifli owners expressed great 
pleasure and satisfaction. A California 
electrician beamed. "I love everything 
about this car and find myself smiting at 
every opportunity to drive it.” 

An Illinois camera salesman: "t would 
recommend the T® to anyone. This 
Renault is my 9Glh car In 16 years. I've 
owned about everything you can name, 
and the 1 Gi is one of the best," 

A Tennessee salesman: l really like 
the Renault 1 8i and am glad I bought it. 
As an Insurance salesman, I drive more 
than most people. I find this one of the 
mosi comfortable cars I've ever been in." 

An Arizona homemaker and student: 
"The car has a lot of styling inside and 
out, and more quality and standard fea- 
tures than you'd expect lor the money." 

Finally, a California attorney sums up 
the 1 8i l n these words : 1 Where else could 
you find such excellent exterior styling, 
high-quality workmanship, responsive 
handling, good gas mileage, and relative- 
ly high performance? Compared wilh oth- 
er autos, space utilization and sealing are 
superior, as is the 1 Bi as a whole." 

— Michael Lamm 




SEE WHAT YOU’RE MISSMG. 

In rhts age cit sell service you probably aren' S ch«k<ng 
your oil as olten as you should Introducing Cal Custom 
MriwK'b ElhiuruniL Oil Level Indicator 

A glance at your dashboard will tell you when your 
o-iis low The indicator. w-1h its special replacement 
dip slick, tan oe installed m just a matter of minutes 
It IE save you a lot of lime, worry and maybe an engine. 

Lou^ for ii wherever quality auto accessor res 
are sold 

We make your car a meet place to drive 

i||.Cal Custom Hawk 

.. <■= F A W. i it' -It HUUf h *U~CJW. ■! Wl ' rjk^Ti i 



Convert Your Drill Press Into a 
Milling Drilling Machine 




By attar hi ng our Milt Table lo your drill pre&a 
you fan perforin famine. slotting, mil Ling- and 
drilling operation* m almoat Any matbinahle 
manna! The Mill Table allows precise positive 
movement tit any workpiece in two direcliona 
tv laiivu !□ ihe drill pwuzpindEe.juKt like a lull 
eiw milling machine Adding qut Swivel 
Vim* - as shown above - Seta you bold smidl 
or round parts and adds angle machining (o 
tlae operations you can perform. 

MILL TABLE - 1 T*. &.£' work nrfur. alumi- 
num construction, satin anod- 
ized finish, II" long, travel, V 
emsa U*vol wt 10#. *69.95 * 
a . m s All 

SWIVEL VISE ■ y Wfe jaws, aluminum con- 
struction., at tin anodiied fin- 
ish. wt. 7#. S3&S6 * 2-00 

SAH 

E>fD MILLS Four flute, US sl«l, A W 

dta. available, any 3 for 
J13.9& PPD. 

Ifour laUrfaetiDD Is guaranteed. If you are 
not IKTt pleased with your pitt-chM, yOU 
may return ll for n fall refund. 

Mln^tgan rnJdvrfli pltattic add *% ulfrl llri 

MJ. LAWRENCE, INC. 

9,0 BOX 11&A, Wnhlnflon, Michigan 46094 
ntnum 
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mr&iupo'a sharp styling Isn’t just lor good looks. 
Sporting an air dam and narapollar. It cuts the air with 
an Impreaalve .39 coefficient ol drag. 



FIRSTHAND REPORT: 

Driving the Audi Coupe and 
VW's 57-mpg diesels 



A double-barreled delivery 
of high performance 
and high mileage. 



by Gary Witzenburg 

DETROIT AUTO EOITOR 

and Rich Taylor 

T hough the Audi Coupe looks like 
something from the world-fa- 
mous Ita) Design studio of Giorgetto 
Giugiaro, the sexy, wedge-shaped 
body was created by Audi's own styl- 
ists in Ingolstadt, West Germany. It 
debuted last year on the high-per- 
form ance . fo ur- wheel-dr ive Au d i 
Quattro. 

It features a functional, wrap- 
around front air dam, a rear spoiler 
and a 60° raked windshield, and 
boasts an impressive drag coeffi- 
cient of 0.39. With the standard five- 
speed transmission, the Coupe accel- 
erates from 0 to 60 mph in just over 
10 seconds, yet delivers 21 mpg city 
and 36 mpg highway in EPA mileage 
testing. Equipped with an automat- 
ic, its economy drops to 20 city, 28 
highway; Q to 60 performance to 13 
seconds. 

Front suspension is MacPherson 
struts, with special, steel -reinforced 
rubber bushings for improved direc- 
tional control. In the rear* Audi's 



excellent tors ion ^crank rear axle, 
supported by coil springs, has its piv- 
ots raised nearly an inch (compared 
to the regular 4000) for better steer- 
ing response and less body roll dur- 
ing cornering. Shock absorbers are 
stiffened slightly all around, and 
rebound control is specially tuned to 
what Audi considers the best ride/ 
handling compromise. Brakes are 
the usual front disc, rear drum com- 
bination with a standard power 
assist. 



The bottom line is a precise-han- 
dling automobile that can be driven 
hard and fast with great security on 
twisty, rural twodane roads. Com- 
bined with power rack -and-pin ion 
steering and low-profile, high-per- 
formance tires on 14x64nch alloy 
wheels, the suspension gives proba- 
bly the beat front-wheebdrive han- 
dling we've experienced abort of 
VW*s smaller Sciroecc. 

Every situation we encountered 

!urtr tn paQC T 92) 




Though not at sharply atylatf at the Coupe, VW diesel Jetts yieide an admirable 57 mpg 
EPA highway. Even better la the fact that you can match this ERA number on the road. 



SEPTEMBER 1981 185 



4 * 



A GREAT BALLPLAYER CAN 

NEWSPAPERS CAN 








MAKE IT TO THE HALL OF FAME 
MAKE HM A LEGEND. 

Rookie of the Year— 1951. Most\hluable Player— 1954 and 1965. Most 
home runs for the year— not once, twice or even three times. But four times. 

And finally, the number three all-time home run hitter. 

Accomplishments like these have gotten Willie Mays into baseball's Hall 
of Fame, 

But newspapers had a lot to do with getting him into America's hearts 
and minds. 

Newspapers nicknamed him the "say hey kid," from his favorite expression. 
Remember reading about the time he played so hard in the heat, he passed out 
at Crosley Field? And how about the pictures of him making spectacular catches 
over his shoulder? 

We at Hearst are proud to have had a small part 
in spreading Willie's fame. 

We're in the newspaper business. We publish B 
of them, coast to coast. From the San Francisco 
Examiner to Albany's Times Union and 
The Knickerbocker News, 

But Hearst is a total communications 
company. We also publish 20 magazines like 
Good Housekeeping and Cosmopolitan. 

And we distribute them in 30 countries, in 
8 languages. 

We publish countless books. Best 
sellers from Arbor House like "Come 
Pour the Wine" and from William Morrow like "Rage of Angels." And 
"The Thom Birds” and “Ashes in the Wind” from Avon. 

We operate 3 television stations and 7 radio stations in major 
markets like Baltimore, Pittsburgh and Milwaukee. We're even 
launching cable TV networks. 

King Features, home of “Popeye" and “Blondie," is Hearst too. 

And that's not to mention other industries we’re involved in. Like 
forest products, ranching and real estate. 

But basically, if you can read it, watch it or hear it, chances are 
Hearst is involved in it. 

We inform you, entertain you, challenge you. 

And every day our newspapers bring you the most vocal sports 
coverage. On a printed page. 

THE HEARST CORPORATION 

We talk to millions of you. One at a time. 






Base-halt star, Willie Mays, 
tries j to get a peek at an arfkfe about himself. 
ttfn from me of our currmt 
TV commertiais. 







Keep your records 
sounding new 



Record-care products 
are better than ever, and take 
advantage of some real 
state-of-the-art technology, 

by Bill Kanner 




Thii may look like a record being eaten by a thtrti. but il’a realty the 

Vacorfre from Vor Industries in 
op-eralion, whisking duet 
(ram 



Manual antistatic generators look Ilka tutu rls tic ray gum and 
work as the trigger lapump*d back and forth. But they do carry 
a good charge; 50 don't point them at anyone. The ones we 
show ore: i. Robins' Rob-O-Sial; 2 . Hep- 
washer's Zero slat; 3. Empire 
from Audio Groome. 



The Kile volt antistatic generator 
fromttagoke (left) work* off baiter- 
wtlh just the push ot ■ button. 



Pieced on center of record, a 
heavy stabiliser, euch as this ons from 
Nagoki, will halp atop warping. 



Record-oars hardware, such as the "Scotch" 
system from 3M, will help you protect your 
records from damaging static and oils. 



The PDQfl system from Audio-Technics will 
guard both your records and your turntable's 
stylus. Parts are also available separately. 



R ecord care has grown, from a 
small industry selling mainly 
treated cloths, to giant companies 
using space-age technology to guard 
discs against nicks, scratches and 
static. Along with the new ways to 
take care of records has come quite a 
bit of confusion over which method 
is best for which problem. There's 
even some question about how some 



of the more esoteric products work- 
Perhaps the best known device is 
the Discwasher, which has spawned 
many variations. The Discwasher is 
a directionally textured, plush pad 
mounted on a handsome wood han- 
dle, The pad is wetted with Disc- 
washer's D3 solution and drawn 
around the record, tracking the 
grooves. As you brush the record. 



dust is swept up into the soft pad. 

The variations include the liquid 
used to loosen the dirt, which can 
range from water to multi chemical 
and antistatic formulas, Among the 
companies that produce this type of 
preener device, you’ij find Watts. 
Recoton (whose Clean Sound II has 
replaceable pads) and Audio-Technj- 
fPteastj JQm [0 page f30U 
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Add a touch of 
brass to your new 
Advantage Fireplace. 



Get Heati later's new energy-engineered Advan- 
tage Fireplace and well add a free touch of brass 
— our elegant glass doors with solid brass 
framing, a regular $125 retail value. 

It s a beautiful way to save energy And a great 
way to save money 

See your Heatilator dealer for the new Advan- 
tage Fireplace. Then send us proof of purchase 
and your completed warranty card. We ll ship 
your touch of brass directly to you" — a tree set 
of Heatilator glass doors. 

"Proof 01 purchase and tomploieO warranty CflJtf i pquuflt? to revive 
irw glass doors Off w good on purchases made between 
Saptomber T , 1 9fl L and October 31 . 1B01 only Pi-ya&o allow 4-6 
weeks rMhrfjry At parttCi|M(lng dealers and di&IntHjtors only. Unit 
one Wt of glft&S doors per customer Vcxd where prohibited by law 




AMERICA S FIREPLACE SPECIALISTS 



KEEP YOUR RECORDS SOUNDING NEW 

fCoft frflugff from naotf rsgj 

ca {whose Sonic Broom has a brush cleaner), Robins 1 
Whiskee and Sound Saver’s Classic I have a cavity in 
the handle for the cleaning solution, as does the Disc- 
washer. 

Spray* 

While most of these devices have some sort of fluid to 
aid them, the basic item is really the wiper or brush. 
However, there is a group of products for which the 
reverse is true. You still squirt or spray a product onto a 
record or pad* but you buff in the substance ratherthan 
wipe up the dirt. The application is more important 
than the applicator, 

Sound Guard is probably the most widely known of 
these products, It is a lubricant product of space-age 
technology. Its major feature is that it forms a chemical 
bond with the vinyl record groove and locks out dirt and 
grit: it also acts as a lubricant to reduce the friction of 
the stylus in the groove, 

Audio-Technics p s Lifesaver is a similar pump-spray 
product. However, it contains not only a record preser- 
vative/! ubricant, but a cleaner, as well. The same can be 
said for Stanton's Per mo a tat. If you prefer a full spray, 
Quietone, from Hammond Industries, is one that has a 
preservative/ lubricant and antistatic agent. 

Ionic neutralizers 

[f you find you have lots of pops and clicks* symptom- 
atic of static electricity, on your discs, you may want to 
try one of the solely antistatic products on the market 
Again, the best known is probably from Disc washer, the 
Zero&tat. There are a number of versions of this pistol- 
shaped device on the market. A slow squeeze of the trig- 
| ger over the disc and static-neutralizing ions are 
released over the record. Empire and Robins have sim- 
ilar item s k However! these products do produce a volt- 
age and carry warnings not to aim at people and to keep 
out of the reach of children. Watts has a device that 
operates on the same principle, but is shaped like an 
oversized cigaret Lighter instead of a gun.Qsawa's Kila- 
volt is another ionic antistatic product. It is shaped 
something like a paint scraper and, unlike the other 
products mentioned, requires a Ai C" battery- 

Antistatic sleeves and mats 

Once you've taken the trouble to remove static from 
your disc's surface, you will want to keep the static 
charge down. Empire and Disc washer are among the 
companies that produce antistatic, felt-type mats. 

Since a static charge can be created simply by remov- 
ing a disc from its sleeve, Discwasher and Empire, 
among other companies, have developed antistatic 
record jackets. Di$cwaaher T s VRPs are just the plastic- 
type sleeve, while Empire's is a paper sleeve with the 
plastic inner Lining. Both come in packages of 10. 

Facials and vacuum* 

Empire^ Disc-O-Film is a facial for records. While it 
contains an antistatic ingredient, its primary function 
is deep cleaning of record surfaces and grooves the 
same way a standard facial removes dirt and oil from 
the skin. The application is similar, too. Just squirt the 
goo on the record and wail (usually >15 minutes to an 
hour) and then just peel the hardened film from the 
disc. Along with the preparation should come all of the 
dusts dirt and grime you've let accumulate- 

If the hour wait is too long for you, try vacuum- 
cleaning your records before you play them. Vac-O-Rec 
I (now part of Robins) hag two models on the market that 
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do juat that. The Model 100 first 
appeared a few years ago. a 
device that looks a little like a 
sharks jaw. You place the record in 
the groove (the shark's mouth), turn 
on the machine and the record is 
rotated and both sides are vacu- 
umed clean. The deluxe and stron- 
ger model is the 1100. It’s a more 
conventionally shaped, rectangular 
affair and it comes with a washable 
filter, improved static grounding 
and a larger motor for more suction. 

Cleaning the needle 

Your stylus should be kept clean 
and your turntable level. A clean 
stylus will not push and grind dirt 
into the grooves of a clean record 
and a level turntable won't turn 
your diamond stylus into a Grade- A 
cutting tool. Stylus cleaners are also 
widely available now. Watts, Disc- 
washer and Robins are among the 
companies marketing devices to 
clean your diamond. The Watts sty- 
lus cleaner is a soft pad mounted on 
clear plastic. Discwasher'a SC-1 is a 
brush on one side and a magnifying 
mirror on the other, all encased in a 
walnut handle. The SC-1 is designed 
to be used with Disc washer's DS 
solution. Robins offers an entire kit 
including a brush,, small screwdriver 
(for cartridge hardware), stylus mi- 
croscope and stylus cleaning fluid. 

To check if your turntable is level, 
there are several devices around, 
from the simple, round bubble level 
frequently available by itself or in a 
kit with adjustable turntable feet, to 
a T-level from Robins. The T has a 
spindle hole and the device works 
like a carpenters level. 

The newest and most unusual set 
of devices are the stabilizers. Avail- 
able from several companies, these 
heavy weights are designed to fit 
over the label area of your record 
and on the spindle. Many records 
arrive already warped, and the 
heavy* weight will tend to flatten 
them for the time they are on the 
turntable. The weight also reduces 
the air between the disc and the 
mat, thus lessening turntable reso- 
nance. Another effect is that the 
added weight gives more oomph to 
the flywheel effect generated by the 
turntable platter, which is said to 
decrease flutter. Gsawa's GL-G01 
has a built-in strobe and a ball-bear- 
ing level to check speed and level. 
Another product sold to reduce the 
effect of record warp is Warp Out, 
It's a metal ring designed to fit over 
the outer edge of the disc and keep 
the record in full contact with the 
turntable mat. While it fits many 
turntables, it does require that the 
platter not extend beyond the 12- 
inch edge of the disc. VH 



The High 
Performance 
lubricant 
that turns 
NO! into GO! 




NO! cries Ute frozen lug nut. 

HOI insists the stuck sliding door. 

NO! grinds the rusty bicyete. 

How there's a way to turn NOT into GO! 
Introducing Tri Row, the high performance 

penetrating lubricant with 

Tri- Flow can make virtually everything 
around your house and ear work smoother: 
quieter, better. 

Because Th-Flow is a lubricating system. 
It has solvents to aid penetration. Corrosion 
inhibitors to prevent rust. And Teflon f one 
of the world's most slippery substances, 
for superior lubrication. 

In fact, independent Laboratory tests 
have shown Th-Ftow’to be a far better 
lubricant than either WEMO or 3-in-I OIL 
So try Tri'Flow^And see how easy it is 
to turn NO! into GO! 

And right now. many stores are making 
the going even easier, with a special rebate 
m TVi-Flow,™ 

mill ow 
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Asr*onpmy. Microscopy Biofeedbac*. 
Weather, Afternate Energy, Binoculars. 
Optics, Magnets. Magnifiers. Tools. 
Unique ! Lifting. Cab Equipment. and 
rnurh mrr^ Owar -t OQ0 union? and 
Fascinating products. Send ior our 
FREE i i 2“-payc. cofonui l bd i 
Edmund $qsen( ilic Catalog Today' 



Rush mo jrqur Free catalog’ 

Nams 

Address 

City 

Slate Zip 

Clip And Mail Coupon Today To~ 

Edmund Scientific Co. Dept axioms 
Edscp/p frag Barrjqgion N.J 060CT 
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holds an impressive 17 cu. ft. of car- 
go. The long (for an import car) 
option list includes airconditioning. 
power windows, door locks and mir- 
rors, rear window wiper, metallic 
paint, AM/FM stereo with cassette 
player and even heated seats. 

The 4000-based Coupe may bo the 
latest and among the greatest from 
German automaker Audi, now cole* 
brating its 50th yeir of producing 
higb*technology fwd cars, but 
there's much more to come in the 
next few years. 

Be on the lookout for a turbo- 
charged diesel engitie option in the 
near future, and probably a UJ5-- 
spec version of the mighty 4wd Quat- 
tro. 

Porsche-Audi Div fc of Volkswagen 
of America sure seems to enjoy 
throwing gauntlets at the American 
i n d uatry , — Q l1V + 



in a Jong day's test driving through 
the hills of Virginia and West Virgin- 
ia was handled with aplomb and no 
unwelcome surprises. The only neg- 
ative ride characteristic was a bit of 
"floatinesa" at moderate to high 
speeds on undulating surfaces. 

Inside are high -bolstered sport 
seats in cloth or {optional} brown 
leather with open, rectangular 
headrest^ Bear seats are body-con- 
toured with integral head re- 
straints, and there's room in back 
for three adults, if they know each 
other well. 

An instrument-panel tachometer 
[with clocks the console-mounted 
gauges, re mote -control outside mir- 
rors, cruise control and leather-cov- 
ered sport steering wheel and shift 
lever are standard- There's a driv- 
er's seat height adjuster and enough 
rearward travel for the average 
NBA center* and there's an extra 
padded hood over the instruments to 
prevent reflections. 

Ws riot i hatchback 

On the other hand, the coupe's 
interior lacks the typical German 
penchant for providing convenient 
storage space (no console bins or 
boxes, no partitioned dash-top shelf 
area). 

The optional steel sunroof pops up 
or removes but doesn't slide open, 
and rear visibility For backing in 
tight quarters is cut off by the body's 
high flanks. There's no rear hatch to 

make it a mlm-waguii, but the trunk 



Roomy, elegant Interior la available wtth leather teats, airconditioning, AM FM stereo 
cassette end even electrlc-cokl heated seats. Leather steering wheel la standard. 



Sated on the 4000 eeden't suspension, the Coupe's hat been upgraded for better han- 
dling. It hea MacPheraor emits up front and Audi's unique, torxksn-crank axle In the back. 



Diesel Jetts and Rabbit 

Forty-six miles per gallon, flat 
out? Eighty mpg, if you try? Impos- 
sible. But not in a Volkswagen die- 
sel. as we proved in an all-day drive 
through New England. Fourteen 
cars full of journalists rallied for an 
economy run 1 some driving the new 
Jetta Diesel, some Rabbit Diesels. 
The winners averaged 79 mpg, with 
a top leg of 84.5 mpg. 

As you might expect, these figures 
aren't representative of what you'd 
get. Tires inflated to 46 pounds per 
square inch, rear- view mirrors 
folded back T tne winners coasted 
downhill and putt-putted uphill at 
30 to 30 mph* main bearings knock- 
ing. By contrast, I started late, and 
had to drive flat-out in order to catch 
a once-a-day ferry. And yet I aver- 
aged 46 mpg. That's still 4 mpg bet- 
ter than the EPA's rating for the 
diesel Rabbit and 5 mpg better than 
the Jetta Diesel EPA figure. Amaz- 
ing, 

The lesson? You don*t need a 
homebuilt electric to save fuel— a 
stock VW diesel will do just fine. 
Based on my experience, average 
driving should yield between 50 and 
60 mpg. with no conscious attempt to 
drive economically. That + s better 
than any other car you can buy in 
America, 

Volkswagen is receiving ever- 
stiffer competition from the Japa- 
nese, especially Honda, but to most 
people, the Rabbit remains the stan- 
dard of excellence in the econobox 
ranks. 

However, the Rabbit has also been 
around for over six years, and Volks- 
wagen is running out of things to 
improve, short of going to a whole 
new body with more efficient space 
utilization, bigger windows and up- 
graded interior, 

Instead, theyVe reduced to mak~ 
ing minor changes. The standard 
Rabbit transmission is now a wide- 
ratio four-speed that's essentially a 
three-speed plus overdrive. Third 





E (tw eflJclency} light on VW dleula bllrrite on to tell you when to upshift According to 
V olkswagen, upshift I rig on cue from This light should Improve mlteege considerably 



gear is almost direct drive at 1.07 to 
1. while fourth is a .70 overdrive 
(compared to last year's ,91 fourth 
gear). 

This doesn't have much effect on 
the diesel's EPA city fuel^economy 
figures, raised from 41 to 42 mpg. but 
the highway figure is now 57 mpg. 
and as we proved on our drive, these 
spectacular figures are actually con- 
servative. if anything. 

The Formula-E experiment 



in Houston* Phoenix and Pitts* 
burgh. If the owner response is pos- 
itive they'll petition the EPA to let 
them use 45 mpg city instead of 42 
mpg city as the advertised fuel-econ- 
omy figure. 

if the EPA agrees, look for an 
industry-wide proliferation of dash- 
board lights, all claiming to give bet- 
ter gas mileage. If the EPA says no, 
even Volkswagen won't offer the E- 
Light. Personally, I'd rather have a 
tachometer* 






Wa other change is loss worth- 
while, If the EPA gives its approval 
for Volkswagen to advertise the gim- 
mick. future Rabbits and deltas will 
come equipped with an l4 economy 
light." 

As any experienced driver knowsi. 
it takes more fuel to run an engine 
under heavy load at high revolu- 
tions than under a light load at low 
rpms. The VW "E-Ughl” is liter&tly 
a light bulb in the instrument panel 
which tells you when to shift the 
manual transmission for optimum 
fuel economy. 

The E-Light blinks on at a mere 
2,200 rpm, but only at 70 percent 
throttle opening or less, and only in 
the lower gears under acceleration. 
In theory, shifting when the E- Light 
tells you to is worth 7 percent better 
fuel economy on the EPA city cycle- 
In real-world driving, I never saw 
the E-Light go on, because I was 
never under 2*200 rpm at part-throt- 
tle, Hut the rally team which 
achieved 80 mpg never saw the 
E-LighL either. They never went 
over 1,500 rpm. 

Can the light help? 

Would the blinking Sight help you 
save gas in everyday driving? I 
doubt it- But to find out, VW is test- 
marketing 2*000 Formula-E Rabbits 



Remarkably unremarkable 

Since this is the first year for the 
diesel -powered Jetta, we paid it spe- 
cial attention. The most remarkable 
thing about it is how unremarkable 
it Is. Except for that distinctive die- 
sel clatter and leisurely accelera- 
tion, there’s no driveability differ- 
ence between the gas and diesel 
eedane. VWs new ''quick-start' 1 
glow plugs have even eliminated the 
startup waiting period* the bane of 
conventional diesels 

The Jetta's diesel engine is virtu* 
ally identical to the Rabbit diesel, 
hut is a Eater scries powerplant 
which has been more finely tuned 
for better economy. It displaces 1.6 
liters (1 1 588 cc) and produces 52 hpat 
4,800 rpm. 

The Jetta is jusi a Rabbit with an 
add-on notch back trunk, a prettier 
grille and a fancy interior, but it 
feels like a whole different car — big- 
ger, airier and more luxurious. At 
$8,620 base, the five -speed Jetta Die- 
sel isn't cheap, but there's also noth^ 
ing else quite like it. And* of course, 
an honest 60 mpg will offset that 
high purchase price pretty quickly. 
Volkswagen expects to sell 15.000 of 
the new Jetta Diesels this year. 1 
predict they'll have 15*000 very hap- 
py owners 




When you need (o gel glue i-isohard-lo 
reach places on wood pfojecEs. you 
need these handy mjeciors. They clean 
up fast and work weldor lubricants, too 

0 u( see for youfselU Just complete a nd 
mail the coupon and we'll send you a 
set of lour glue inieckrc FREE and AT 
NO OBLIGATION. 

Why free? 

Because it you L re interested in wood- 
working, we’re misled in you We 
wan [ lo' introduce you to the Shopsm ii h 
MARK V ihe machine mat combines 
the live power igois you need most in 
one economical, space-saving unit! 
So you'll also receive a FREE IN- 
FORMATION KIT about me MARK V 

Bonus gift 

To lop it oil, your name will be entered 
for a FREE ONE -YEAR SUBSCRIP- 
TION to HANDS ON' a Our naiionai bi- 
monthly woodworking magazine 
packed with how-to articles and 
project plans. 

Limited-lime ■- l 

offer expiree 
Sept. 30, 1961. 

Mail this 
coupon 
TODAYS 

Shopsmiin, me 198F 



□TEES 



"V 



E „J ser»d me She? lour 1 c« alufl 

iniecfOrS. (he tree MARK V tnlormation K: K 
and Gf\W my namfl lor a free one’year &ul> 
SGfiplwn lo HANDS ON!, ihe wodwownE 
( unders lanrl l am urnlar 
no obligation 



Name _ 

Address 

Cay .. — 



Slate 



— Zip 



OFFER EXPIRES SEPT. 30, 1961 



Shop s mtthlnc. 

Dapr. 355A 

The Home Workshop Company 
750 Center 
VBndalia. Ohio 45377 



tv- 



September tgai 1 93 
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* tmrvMm shipment By UPS v PP ‘ 

HflPWATE EflU-ipm^nE Co. 0 CPl-FMgftl |ITWU, HI l?UJ] 



I ELECTRIFY YOUR BIKEI 

A - -. PE04LP04itfl t EricMir>D R4W W.* driM! 1im*i 
5iu>gk hoh De rrriep(ftdml1' Shop wlMil yau 
witil Hii j|| Cults jnd Afi-ullTnLiii |ns£tat; In. 
"t T H£l 111111 u|w TflMiiMli Hid ftetharnfls ewar- 
-J nun Trivet* rflQ mini tar i tf-i™ 

\ tw**m cfliin stall m "riff ■ 
\y R£ DAL POWER 
UIINUrtu M.. Etanll. MJ MB Iff tHO.H7.T0U 



VALUE PACKED 1981 
AUTO PARTS AND 
ACCESSORIES CATALOG 



^ m NOW YOU CAN DO 
■ *1 [TYOUftWAY 

5 h^ajr ai eutljMilic ifour 

Am AU ^ Mt|n K ^Ullllv p*|Tl’l h I m 3 
Ylfl fTellll Rltk * YtfU 

■ tan 5 W E- h>PR mnpw^ 4Hd fce* 
!i J rinc R lii] I I when \in\ kin il ‘lOursfET You don't 
ntfd to hr Li h^m mrchwnn;' nr hia'f m hmtf Vnt- 
If ? hob of clviIi Mo*i Kcci^mn commUh 

easy -Jo-folk™ Nnttnjfhonfc — ill >ou ii*fJ m 44- 
itir* lUCCtu I — -^ir . 



CALL TOLL FREE f 

1 - 800 - 226-2626 L 

7 ffol L f, - J Arth|r\ \ 
FOR YOUR FREE 
19B1 CATALOG 

Wif \ ni wr£tof\it**itiaf\ft 
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?T54 Rem L*n>s Dfr|>t ;r»a 
Krt«i«Ci1y KS 66103 

D YES r please tend me Rick 4 . Aulr. 
Paris sod Af.cefmor#es calaiog Nr 
gukan And ^niesrtiAo *di caJi 
NAM* , 






A Superb New Gift . . . 

Rich InValue, Modest in Cost 



A greal all-ernaEive In the humUrym thirl aod In? gifl Two ol 
me moil highly pitied hand tools in the wo-rld - anginal, 
genuine CHANNEL LOCK longut- n groove plkdrS wllh blue 
pi as ilc grips - neaied in a siwdy. while bo* wilh clear platllc 
CDtffrf. The larger plrer is I he popular inch sU d- the smpJler, 

Ihe handy 6‘> inch pocket sire 

Truly, a gill Ihe receiver mw warmly itianh you loi% now and 
years Iram now 

CHANNELL0CK Gill Package No GP V Ask your hardware 
supplier lor ihis sigiinclive gilt 

Emcnfim 

CHANNELLOO; INC ■ Uead^llk. Pennaylvint* 1633S 
M«l Thf-flcil 01 In* Fpmily ^alI Fcp 0\|f Ff#t C^lRlog 



We harve plans for shop tools, boals. 
storage houses, campers. Scuba 
tow. ACV. log splillcf, air compressor. 
Smart jdea^ In furniture^ Also dollhouses! 
Frqjem She whole family can enjoy 

And best of all — we oiler a special 
and unique service photocopies of 
past PM articles. Youl have fun jusl 
browsing through the approximately 
900 different plans and projects You'll 
find Our GREAT WORKSHOP series listed 
Also our SHOP MINI COURSES. See 
it aP m our new POPULAR MECHANICS 
PLANS and IDEAS CATALOG 51.00 

Send Your Name and Address wtth 
Chech or Money Order lo 
Popular Mechanics, Box 1014. 

Radio City Station. New York, N Y. 10101 

Mrfurkn ii ■jAJb&Gvro't BTHcarvi Hifi&inuL 
* [ tMlnr .J THE WU# ST lT*/<*ATT+! 
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SAVE THAT FlRt 

WtTV 

G 'RATE MAT' 





M«l« *■ P4 E B HOSTAGE 
P4i 14 &.i n.us ti ia 




■All TO - BUUR PRODUCTS 

2&5£MATh STREET N.W. 

MEW &Si6ntOW. HM. Hit j 



PROVEN SUCCESS 



Fflf 6v*r £0 yr-jr* Anachcoiu hm 
been buying ■— milliena of pairs — 
□f KNAPP Cuahjonad Comfort 
ftheefl. That make* wiling t hem an 
ideal way to supplement ysflir in* 
Mi part time, or eqjoy the many 
rewards selling full time. Set your 
owa hour* Be your ow?> bow 
Knapp offers high oommisaLonH on 
evwy 94 Ee. bonuM* plus im«enlivm 
Nd inniLQivnti Ne c&perience nec- 
EBfiary. Free wiling and training 
hit io qualified apfslisam*. I nwt 
in youneir Explore you r future 
with America's direct aeEling 
aboe company Write: John Learn' 
nrd , Knapp Shoes, 5144 Knapp 
Centre, Brockton. M A (Mi l Tel 
mm bZ&VQQQ 




AmArlca MH Mm In Knapp Show. 



f 2nd MOST IMPORTANT 
TOOL FOR EVERY 
WOODWORKING SHOP 




Aimo$ros basic 
as your saw . . , 
molds, planes, 
rob be is 

From $410 



FPEf BSOCMUBI 



MoiPef Charge 



VERSATILE 

W&H 

MOIDER’ 

PLANER 







HINTS 

FOv\RBM)ERS 



Steadier pa ini can 



Two metal bookenda rigged with a 
stout rubber hand as shown, will 
do a great job of securely anchor- 
ing a paint c an to a stop! adder's 
top shelf. — Ken Pat term™ 

Grout pouch 



You can use a pi ns tic bag as a no- 
mess, disposable grout dispenser 
when working or slate floors. Cut 
a comer of the bag to the width 
needed for dispensing the grout. 
After filling the bag with grout, 
squeeze it to fill the joints, 

■ — Larry L. Bihlm&yer 

Instant glue aide repairs 



Often* when ymiVe making a mi- 
nor repairi instant glue can re- 
place soldering, br axing or rivet- 
ing. A broken typewr^** 

guide is restored wit! _ r __ 

stiff sheet brass glued in place, 
— WlUterE. Burton 




ALITY 

WOOD 
AND COAL 

CENTRAL 
HEATING SYSTEMS 




SAVE YOUR 
HOME HEATING 
DOLLARS 



PLUS 

*'■ ONVf hi| +i f —Huge hrefier $qr i*u iMilmg 
AjLi^Hi^|i[ weiiriob'’ switch dw 1g 4ucN.up Timm 

’ VI H T-I i • I I " i , -^l3*DCfCMl--'IHjlElll^l| IQ ^lX>4' 
to * ! dJL'anj RurnlhnciiMput Urni 

& a*! wurhol «*1+i 

FREE 






- T J, F f - , ri|ii^ mii.|iji|+H? UW|* Lmi 

■uitop* rprTpw*r^f * IijhII*;* M»tf MMtl SI. ■s' a 
itlalDloodh 

-SfL 1,1*1 ITV—o^sg ^iPiip.ttMneiSLHIdlrTq 
Fully pj^iivitsd 

n n I cm* 
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Ruahmy FREE PM 
reprrnl Sl HS TAflM 
Total PrilomT.aHou Kit 
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HSTAIBWrEKTON.&DK US COm wav- MAO 1341 


£k‘ 


FIND OUT MORE! 
Call mir TOLL-FREE 
Hot Lin* 

ft w-t pm E&T| 

BC062SS327 

|hn HA 50&M2-F71O1 



SEPTEMBER t9fii t96 















Harris IhL »PO Boa 4 fl3 * W 

STAINED 

GLASS 

Htrnl no? fur ru.:toiLlo| 

r.lplft! Hif fc : I . I .ml. lilT*. 

^njrflir ftie mum kh 

Dilj I IT. 95 m. 

WHITTEMORE, 

BOX 2 Q 65 EM, HANOVER, MASS, 02339 



LYNCHBURG 

HARDWARE i. EE K ERA! STORE 



42 Main Sf .. Lynchburg. TIN 37352 



JACK DANIEL 
BELT BUCKLE 

I'm might/ proud of this buckle It gets 
the job done with a minimum of luss 
and 1 good looks to boot! This buckle, 
measuring 3" x 2%“. has an antique 
gold finish. I've numbered the buckles 
to insure you of their authenticity So. 
hitch your belt with one of these heavy, 
old-time buckles, and you're sure to 
start folks talking. In the traditional 
lack Daniel quality My $10.00 price 
includes postage and handling. 

Send chttl. mpnej enter or me American f ipit**. 
YeU rt M«-&Ler Cird. iniludiflg 111 flitfllbtn Md 

Vjnnlur? I Add B*ln I is teiTh deliver ) 

for £ c-otor catelop lull qe old TEflnei&w and 
laf-U C'jtihrl rtitrtTigrSbibn ifrid SI M t6 bhOef 
address TetepTiwif- ^I5-?E£7W 



50 % 



Eaey-tQ-a&serribto kila 
mak* it possible for you to 
build the fines! grand- 
father clock, a true family 
heirloom, and save 50 % . 
Step-by-aiep Jllustraied 
in si ructions guide you 
fronn glad to finish, Kuom- 
pel Red-i-Kut kits use only 
trie finest kiln-dried Wfll j 
nui. Cherry, Red Oak cn 
imported Mahogany plus 
Europe's finest clock 
movements lorthase fine 
Oral led clocks. Wrlle for 
Free descriptive litera- 
ture. 

KUEMPEL 

CHIME & CLOCK WORKS 

Pent. 506 -JiiBSUkwteUjf**ehrtj 
Eiohh MinUli S5331 



HOT TUB CATALOG 



They fUMir we don't exist" 
■ WM* Hot Tub Catalog & DLt«I 
WhtjlrtdrBiHgf Hunfafe ul htiirMtStar 
yrju huixlr^cta ot S-S'i or rrwryy Hlkwnl 
tyikTii, ik ,idirq Solar . . . 5-2. Vi 

■ Uuijdywp dwft - PV* bf 'THffc CLBE" tnriudrt hk- w* 
adaptUHn A suswf efcien PfHWA-HEAT SYSTEM - 

. V.HlHdundablff} 

w *SauMiin. t rA vwe* 
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A LIGHT-DUTy WELDING OUTFIT 



T ote-Weld is a light-duty, easily 
portable outfit. Made by Mapp 
Products, a division of Aireo Inc., 
the outfit weighs only 30 pounds, 
and has a sturdy plastic case with a 
comfortable handle 
Unlike many other welding rigs, 
this one is ready to use as soon as 
you connect the hoses and regula- 
tors, It comes with a20-cu.-ft. refill- 
able oxygen tank and a 1-pourtd 
Mapp gas disposable cylinder* 

M app gas may not be as familiar 
to home work shoppers as acety- 
lene, but it haa some important 
advantages. The gas smells— or 
more aptly, it stinks — so there's lit- 
tie possibility of aleak going unno- 
ticed. Mapp gas cylinders are safe 
against shock. In the manufactur- 
ers evaluation studies, full cylin- 
ders wore dropped, hammered, and 
even blasted with dynamite, but 
none of the cylinders exploded, 
according to the company. 



In my opinion, the best thing 
about Mapp gas Is Its wide avail- 
ability and low cost. 1 bought a cyl- 
inder for $5,49 at a local discount 
department store. Because the fuel 
is easy to get, 1 don't keep a large 
supply on hand. 

Putting the Tote-Weld through 
its paces proved that it can do the 
job despite its small size. As deliv- 
ered, it can cut up to W-in. steel 
plate and weld ^a-Ln .-thick steel. 

ThoTotO“Weld is carried by weld- 
ing supply houses only. Check your 
classified directory for a dealer car- 
rying Mapp products. 

About $200, the Tote- Weld in- 
cludes torch, welding and cutting 
tips, tanks of oxygen and Mapp gas, 
regulators for each hose + spark 
lighter, goggles, brazing flux, rods 
and manual. 

Caution: Normal welding safety 
rules should be followed. 

— Bob Berger 



Torch is w*jl balance# and baa a comfort- 
able grip. Oxygon Is fed to work surface 
by pressing iht button with your thumb. 



Tool la used to make diagonal cut In angle 
Iron. KH includes cutting tips for slicing 
steal plate up to v, in. thick. 
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FIREWOOD CARRIER- HOLDER 




Carrier (loft}, whin loaded with firewood. 
■ Imply Mi into holder (right) that'* sta- 
tioned next to your fireplace or mow. 



T he Fete hit log carrier and Wood 
Kradle firewood holder are two 
attractive accessories to help yon 
handle firewood. The Fetch it 
wraps around the wood so you can 
haul logs indoors without soiling 
your clothes or trailing in dirt and 
leaves. When inside, just lower the 
logs and carrier into the Wood Kra- 
die. This setup holds quite a bit of 




Sturdy fabric hold* ■ healthy supply of 
wood. The dowel handle* are removable* 

wood and at the *ame time main- 
tains a neat appearance around 
your fireplace or wood stove. 

Both are made of sturdy, mildew- 
proof, lOOd b.- test fabric that comes 
m a warm brick e&lor. And thcyVe 
machine washable: The handles 
slide out of the carrier and the fab- 
ric is easily removed from the hold- 
er’s metal frame. 




Once It 1 * indoor*. you park the carrier In 
holder to corral 1ft* dirt and debris. 



The Fetchit and Kradie are sold 
in sets identified by Kradle size. 
The regular, model No. RK , mea- 
sures 12 x 14 x 22 in, and the large 
model. Nm XLK, is 12 * 19 * 24 in. 
The two acta are 91&.0G and fciO-05 
respectively and are shipped post- 
paid by R.C.S. Enterprises Inc*. 
Box 92S* Way nesboro, Va, 22980- 
— Rosario Capotosio 




5 in 1 WOOD 



RKING MACHINE 

SAVE $ 251 . Today 



(SHOPSMITH TYPE] 

34" LATHE 

10" TABLE SAW 

ItV DISC SANDER 

IS#]' VERTICAL 

DRILL PRESS 2 

HORIZONTAL || j 

DRILL PRESS 



Spociat altar good thru the 30th of the month. 

ONLY S999 

CALL NOW!!! (1-800) 421-2467 

TOLL. FREE INFORMATION 
IN CALIFORNIA CALL COLLECT C213) 54MT61 



VERY IMPORTANT 

The only machine built with: 

A ALL CAST IRON TABLES 

B. HEAVY DUTY DESIGN 

C. 2 H S P. ELECTRIC MOTOR 

& r BUILT AS AN INDUSTRIAL MACHINE 



MAIL NOW!!! 




MASTER WOODCRAFT CO. 

*00 SPRUCE LAKE DRIVE * P O BOXGfiE 
HAASOR CITY, CA 90710 



Ydun name . 



ADDRESS 

CITY „ 

PHQMEI l 

□ MY CHECK QR HONEY QflDEP 

□ VISA 

□ MASTERCARD ACCOUNT NO 



. STATE. 



,Z*P. 



EXP DATE. 









YOUR MOTORCYCLE 

Howto 
stretch your 
riding season 



by Bill Hampton 

M otorcycling is an exposure 
sport. It exposes you to cold, 
rain, dirt and large, hard bugs that 
don*t like motorcyclists. You may 
even be exposed to spills and to col- 
lisions with other vehicles. 

But with the right kind of protec- 
tive aids, you can ride in almost any 
kind of weather. What's more, you'll 
stand a better chance of avoiding 
serious injury in the event you have 
an accident. 

What should you wear? 

Let's start with a good helmet. It's 
the most important piece of protec- 
tive gear you can wear. Don't skimp 
here. Buy the best you can afford. 
For the safest coverage* you may 
want to go with the spaceman s mod- 
el. which offers maximum facial pro- 
tection. Whatever style helmet you 
decide on. make sure it's certified. 
Somewhere inside a good helmet is a 
label stating it meets or exceeds 
or Snell standards. 

When buying a helmet* make sure 
it fits well, Put it on and buckle up. 
Does it feel tight? A ton-tight helmet 
will cut off circulation, affect hear* 
ing and transmit more shock to your 
head in the event of impact. But it 
should not fit loosely. Push up on the 
front of it. Does it tilt up and expose 
your forehead? If it does. it*s too 
loose. 

If your helmet ever receives a 
hard blow, as would occur during an 
accident, replace it. even if there's 
no visible damage. The shell could be 
weakened enough to fail later under 
another impact. 

Eye protection 

As with helmets, there are differ- 
ent styles of eye protection. Face 
shields are popular, as they provide 
facial protection, as well as eye pro- 
tection. But air can still enter your 
eyes under turbulent- air conditions. 
A face shield is especially effective 
for avoiding the stinging effect of 
raindrops and large insects. 

Goggles will do a better job of seal- 



Cold-waathar nock protection (above, left) 
Is provided by Apple Warmers that stretch 
from riding suit to helmet. Honda glove# 
(above) ere gauntlet type that keep cold air 
from going up your sEeevas; they're warm 
and also protect your hands In s spill. Scot- 
Pro hand grip guards (left) allow the use of 
lighter weight riding gloves. 



ing the eyes from dirt and air turbu- 
lence. 

For moderate-speed Use. riding 
glasses are effective. Unlike dime- 
store sunglasses, riding glasses fea- 
ture larger lenses. Although they 
don’t offer the optimum coverage of 
goggles, they are more comfortable 
to wear. 

Most forms of eye protection are 
made of plastic- In time they become 
scratched and refract oncoming 
headlight beams at night, especially 
when water droplets collect on the 
plastic. In damp weather, eye pro- 
tection will fog. further restricting 



vision. There are forms of eye pro- 
tection available with a special 
chemical treatment known as Hy- 
dron bonding that absorbs moisture 
to prevent fogging; these Hydron 
polycarbonate lenses and face 
shields resist scratching and dust 
attraction. 

As with a helmet, inspect any form 
of eye protection before you buy it* 
Hold it up to a light at arm's length 
and slowly move it back and forth to 
detect any optical irregularity in the 
material. 

Many riders will consider the 

fPteaja iutn ra ggge ^00| 



The right clothing will 
let you rids mb winter 
long, art lasal until 
snow gats dwp. Tho 
Yamaha all-weather 
riding ault shown hero 
Is wind- and water- 
proof to keep you dry 
and hold in body hear 
Stlil, a ault Ilka this 
must be worn with 
props* ^ear for heed, 
hands, feet and neck. 
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Kkfs coat rack is a snap to build 




N«k hung within child's reach has large- 
diameter peg knobs (below) for uflaty. 




T o build this teat tack, cut 1x4 
pine to suit the wall space in a 
child's room. Sand all edges smooth 
and mark holes about 15 in. apart. 
Bore Vi-jft.'dia. holes 34 in. deep and 
glue dowel pegs in place. For 
strength, Secure pegs from behind 
the backboard with screws. 

For knobs, cut l W-in< lengths of 




W COUNTfH HOPE 

ana plug 



HACK BOA Hd 
3^4 jc 3- 1 
Pint t 



PEG KNOB. 

CUT FflQV. 1 3W 
01 A. HOUND STOCK 



SOHfi PILOT NOLt FOR 

11 .’ 2 " NO. a 

3CHLW Saw OFF 
HEAD ANO SHANK — 

PEG, P 

3/4” QUA. 

* t" LONG J 



HQ RE PILOT HDLE 
FOR V NO e 
fh^CflUV 



NO. fin 1 lfl“ 

FH&CH^W 

COUNTERSINK 



f ASTEft to STUDS 

EVE'HV flfl r WHH 
J 1 NO. I? FH 



SGfi&W&Oft UK 
hQLUOWWALl. 



FASTENERS 



134*ln. round stock and bore 34-in.- 
dia r holes. Vi-in. deep, in each; then 
paint. Bore pilot holes in dowels and 
knobs as shown, install screws, cut 
off sere whe ads k apply glue and twist 
on knobsu — Joseph R> Prowy 
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Your home workshop 



J /« 7 Power Tool! 

This one power-fed tool- 

SAWS to dBsIred VtfWUi 

PLANES to desired Thickness . . Vl 
MOLDS ill pmlir Patterns . . . ^ 
-ail in one fast operation! 

Only Compters Workshop Tool Of KJntf in Tho WoriOl 
From the day It flrhves the Selsaw will make and save you 
money. With shortages and inlEalion driving lumber prices 
sky-high, this versa tile power loot quickly pays lor ilserf by 
easily converting tew cost rough lumber inlo high value 
finished stock- Make your own quarter-round, base mold, 
dexw and window stop, casing, tongue-and-groove ail 
popular patterns. Other Boisaw operators tem oul picture 
frames, tenting, tfock cases, furniture, bee hives, bed slats, 
surveyor's stakes . . . all kinds of millwork Handles lough 
caband walflul as easily as pine using only one small motor, 
and SO Simple to operate even beginners can use if. 
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HASTINGS MANUFACTURtNG CO. 

Ha^ljn^s. Michigan ^905® 

ULT[RS * ftSIQll WMGS * CASTE PflODUCTTi. ■ TDOLTi 



Popular 

MAGAFILES 

& 



SEPABATE 

INDEXES 




JVo ewre untidy 
sfcetres or Hogoriiiei 
stocked on Jepof 
each other* 

POPULAR MECHANICS MAGAFILES 
will help you keep your magazines 
and bookshelves trim and orderly. 

PM is now offering a sturdy glossy 
lacquered MsgaTiie to keep a year's 
supply of PM issues neatly together. 

With eveiy order you will 
receive FREE seif-achesive labels 
covering the years 1975 through 1984. 
Peel off the year required and place 
on appropriate PM MagafUc and 
you'll have a very valuable, convenient 
and attractive reference Library. 

1 Magafile, $2.95 

2 Magafites. $2.75 each 

3 or more Magafiles, $2,50 each 



PJf Indexes for 
tike years 197 5-1980 
are here! 



Find the answers to your shop N home 
and car problems faster than ever. 
Thousands of entries cross-reference 
the articles that have appeared in PM 
over these vears. 

ORDER BY YEAR! Price for each 
index is $225. 

FOFlFDUfc liCUNICS 

Bax L01-L RariinCily Station, 

New York. NY I01GL 

I^Otpill M Mtchiaics is n irtiblfcuten vl Hein! Hatfuiim. 
a DKtsoei af the- Klronz (XrpcKatuin 
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YOUR MOTORCYCLE 

fCO^PUfltf ftO* T1 PtiQg TSfl-jf 

leather jacket (not necessarily 
black) an important part of their 
riding attire. Leather offers 
warmth, along with protection 
against abrasion from spills. Its sup- 
pleness makes it conform to ypur 
body and without hindering move- 
ment- 

When buying a jacket, make sure it 
fits well when you're in the seated 
position. The sleeves should be long 
enough to cover wrist areas when 
your arms are extended in a normal 
riding position. There should be 
some kind of wrist enclosure to keep 




Nlgh-laced boots are the beat type; they 
will no* fly off In the event of an accident 




bn plaetlCn cardboard, newspaper In vul- 
nerable areas It you haven't proper gear. 



air from whistling up your arms. The 
back of the jacket should ho long 
enough to keep air from sneaking up 
your back as you are riding. 

Nylon alternative 

An alternative to leather, pre- 
ferred by many riders who want 
warmth and light weight, is a nylon 
ski jacket. Nylon has the added 
advantage of not “snagging" on the 
ground during a spill, as does leath- 





FulMrcmtal fairing, life* ttil* on BMW, pro- 
viaa# ben protection from the weather, 



er or vinyl. Vinyl doesn't hove the 
scuff resistance of leather, so it 
doesn't offer as effective protection 
should you bo unlucky enough to 
take a slide on asphalt. 

Complementing the jacket can be 
a pair of leather pants for cold- 
weather riding and abrasion protec- 
tion. 

In place of a jacket and riding 
pants, some riders prefer a one-piece 
riding suit. 

Boots and gloves 

Footwear should ho high enough 
to at least cover the ankle areas. 
Highdaced boots are preferable be- 
cause they aren't dislodged in the 
event of a mishap. Slip-on boots are 
popular with many bikers, but they 
should be high and snug enough to 
stay on your feet should you take a 
tumble over the 'bar. 

Don't overlook band protection. 
Even in warm weather, gloves 
should be worn. They allow positive 
gripping of the controls and provide 
protection from abrasion during 
spills. For warm weather, a pair of 
leather or vinyl gloves can be perfo- 
rated to allow circulation of air. 

For cold weather, a pair of gaunt- 
let gloves are ideal for keeping air 
from finding its way up the jacket 
sleeves. You can get additional insu- 
lation by wearing silk or nylon liners 
inside your gloves. 

As a cyclist, you must learn to cope 
with cold. Even during summer 
/Praa-gp rum rn pggg gpftj 



Start your own money making business ! 




In Jus-I a ihort Unw, w cm be reid* Ui Join 

mir tiF the FoMnl InduMriii in 4 (Turku 



No t*pe Fiance necessary 

Yiku dM i rmd hi hr m 'bom rtiK hank- 1 w have 



service and repair 



B KfLATION! 



Work pan tirrw, full time rlghi pi home- we help you every step of the way. 




W t K)UiJe y ou every \itp 
of the way. including I c *ted 
asi <3 proven iwtnjiilitjfli on 
hdW lo gel buuhr». what 
10 charge, bow to get free 
yil^errisihg, where 1 * get 
supplier w hdkNule . . . ill 

I he “iricks Of the trade . 
all the inside you 

need to aisti re sueceiy n^hl 

from the H»t 



induMri lull grown m IO ■ |IN| 
uukkti. dii iKiile S-Bi'fl ate I r lUl 
ii T I|uilihril SinjEl Fiflgiic 

k . , \i‘t* l I hv I .. I^h- I 

vt how non) email cn^irn 

ir-c j kl y?rC Cr.Hjjj,,. j 1 1 % cmavCo 
wndrryUmd oh} quaffed 
ifwti NEHmand utfb h||h . 
prk«-« much si 117,40 

f,,r . ^impl, li.r^up ifalt Lwl ft, H « m , 

tBktf ln^ Itun an hour 

46 - ml I lion small engines 

ere in service today! 

TW* Fighc-iberr w: uw fony-^n million 
2-cyde and 4-cydf \msll engine* in 'service 
across the U.5.A That' 1 . I he official count from 
the Fn^irae S^is lee Awi, ;ind nr* ef^knevAre 
being hnili &\ j r-aie of utfMtiilli^n put month 1 
With tally aecnediied and approved IteKy* 
i Gaining, YOU Ostrt whin Prav-ethe si; iU 5inU 1( ni>**l- 
edge to malse Wp moitoy Minting I hew enpmes. 
IfLsmeiJwneT^ ami buvinr^men will seek yew tH*I 
-ind pay you well Lo service and rep-air their 
law-nmo^er*. 1 liters. ed^ery. power rakev gar- 
den 1 radon. chairs sawhu minibike*. fid-cart*, 
^nd^niobiles [he Mne K ml must endless 



puifjrrt a-nr uif pojtiwf* 
fchr rwpairr w*fr 
Fi^r+ ^IWIrir H*Tlt f 
itiimd th* ftfi Lrl'n' 

CMirr 

Walter H, SUich 
Campbell California 



W'pih Lhiar 1«fn-b>“dc*n|' training 

method, you g tt fttrusd 'handfr-Dn' espefience 
with *pe*wli/e 4 [ooh and e^uipmem you'll *t- 
eeive wjih your training. xiJifn a brand- new 4 HP 
engin a-iift yours it* t.e>fp. 

Send Today (or FREE facts! 

Vitu mi mrthrntt *v mTrptinx ihii tfffrr tv 
fttiif iHfl l\w HH i«w r4rn fi Ae yrw 

iXjW.i ynw jire*/ rn rnc ffiJ.ie i^rir frnpw jji a 
highprofit. rrcfjatett-prtMf fatii/toM 

Jllst All in iihJ nuatl njupna brlaw iPTWld post- 
in ntphr full tuFfifmntiifn and derails by 
Hum rtijll, UO X7 TOB.4V* 

Eb belsaw institute of 

■ SMALL ENGINE REPAIR 



PUJi , in. . 4 Hi- 
Cim^n fnpnfl 

TOURS TS IUP- 



6 El SAW IHSimiTC, S12S FltLD BUILDING 
MHSA 3 CITY, MISSQ URI Wt 11 : 

~ f ES^ please send me ihe FREE Booklet mat \™“ 
^ives Soil details aiwui startinQ own busateas in s- 
Smair Ermine flepaif. I unde-Jsland ffiere is no obltgatj&n 
and ;hal no salesman will w?l 



BOOKLET! 
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Sendtef fttif 



You get 3lt ttiis Professional 
wilh your course - anti it's 
Yours 1o KEEP! 



No obligation ... No salesman will call 
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Injoy s rearing 
fire . . . 



Uw easy way, wHh 
PM's Log Splitter! 

What could be more pleasant 
on a cold, cold day than the 
warmth of a roaring fire. And, 
you can have all the firewood 
you need and save time and 
money by splitting that fire- 
wood yourself. POPULAR 
MECHANICS LOG SPLITTER 
exerts some 10,000 lbs. of 
pressure and will easily split 
2 ft. lengths of maple and 
ash lop 12 to 14 inches in 
diameter. With an I-beam 
backbone, double-acting hy- 
draulic cylinder, control valve 
oil filter, 3-hp. gasoline en- 
gine and other features, 
you’ll find this log splitter 
easy to build and a fun thing 
to use. And. you’ll save your 
back from aching as you split 
logs the easy way. 

Have more time to enjoy the 
crackling fire in your fire- 
place. Use it through this 
year, or start getting ready 
for next winter. Either way, 
it’s a very sound investment. 
Send for complete plans and 
step by step instructions for 
just $8.95. Send a check or 
money order to PM Plans Li- 
brary-Log Splitter, Box 1014 
Radio City Station, N.Y. N.Y. 



10101 

PM LOG SPUTTER 
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PM LOOKS AT 

A KEROSENE HEATER 




The heater 1 ! h Ighly polished reflector radiates heat from the heating col! end wire net 
ihil le atop the chimney, the unit provides ample beet. end It does so In ■ hurry. 





Two batteries give Ignition power to To light the heater, turn knob to on poeh 
starter. These ere housed at the rear, tlon and preea button to Ignite the wick. 




When cartridge-type tank Is lltted out for 
reUHlng, a valve In the screw cap automat- 
Icalty shuts off the kerosene flow. 




Fuel gauge Is In. lull view. 11 gives volume 
In tank by means of e red signal. 



W ith all the hullabaloo over 
kerosene heaters, it seemed 
appropriate to test yet another 
unit. Some local codes, apparently, 
were written for equipment built in 
the ‘SOa and *<iOs. The new family of 
kerosene heaters, in my opinion, 
mandates code revisions. 

The unit shown here warmed an 
18 x 18-footgarage/workshoponan 
evening when temperatures out- 
side were m the teens. Although I 
didn't notice any smoke or soot dur- 
ing the trial, it is advisable to use 
an exhaust fan with all kerosene 
heaters for 10 minutes after turn- 
ing a heater on or off. Because the 
flame consumes oxygen* you 
should also provide room ventila- 
tion, The Mark II shown here shuts 
off immediately if tipped over. It p s 
the predecessor of the new Temp- 
Rite line whose prices range from 
$183 to $274. From Aladdin* Box 
1 00255 -F, Nashville* Term. 37210. 

— H.W. 
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YOUR MOTORCYCLE 

'ConfircueiJ Horn gage 2Qlt 



months, there are times when it gets 
uncomfortably cold on a motorcyck. 
Cold is sneaky: It can impair your 
refle xe s* coordi nation and j udgme nt 
So subtly you're not aware of what's 
happening. A good example is a rid- 
er on a long stretch of road, [f cold 
has pulled away his body heati he 
may be unaware that his senses 
have become sluggish. Up comes a 
sharp curve and he finds he can't re- 
act quickly. Off the road he goes- 
When the rider's body gets too cold, a 
kind of semi hypnotic condition seta 
in- 

Besides ambient— or normal — air 
temperature, the wind-chill factor 
and humidity content play impor- 
tant roles in determining your cold- 
tolerance levels and have a direct 
bearing on hypothermia (subnormal 
body temperature). 

For instance, on a 70° F. day. a 
wind speed of 60 mph will drop the 
ambient temperature to 4Q D , Even 
on a GO* day, an air stream speed of 60 
mph will cause a corresponding am* 
bient-temperature drop to 26°. And 
if the temperature is So*, a 60-mph 
cruising speed will drop the wind- 
chill temperature to a bone-chilling 
Q fi . 

Furthermore* if the humidity is 
high, the cold becomes even more 
uncomfortable and dangerous. Rain 
or fog will intensify the cold. When 
clothing becomes wet, it will lose as 
much as &0 percent of its insulating 
properties. And you don't have to 
get caught in a rainstorm to get wet, 
either. Just riding in a heavy fog 
when the air temperature is low’ will 
result in severe loss of body heat, if 
you're not dressed properly for the 
conditions. 

Keeping dry means you should 
carry a good rain suit with you to 
counter wet conditions. In fact, a lot 
of riders will wear their rain suits 
over their regular riding attire as an 
additional way to keep warm. 

Windshields and fairings 

Some weather-protective devices, 
like windshields and fairings, bolt 
onto your bike. But their effective* 
neas depends on their frontal area 
and aerodynamic qualities. For 
maximum protection, go for a full- 
frontal design. Small handlebar- 
mounted windshields and fairings 
can protect only the upper-body 
regions. 

Whatever kind of protective gear 
you get for yourself, or for your bike, 
choose it carefully! After sll jn most 
cases, it will serve a dual purpose of 
keeping you warm and saving your 
skin. M 
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MONEY BACK GUARANTEE 



Try it out on me loughesi screw situation 
you cen line IT, wJtnfn 30 days, you don’t 
think H *s ’The greatest." return to SCREW 



REMCHUHj, ana your money will be return 
eti fa si ana in -tub. 

ORDER YOURS TODAY 

Fill out Ihe order blank below Enclose 
money order or personal check. You can t n 
sure of Our prompt alien! Ion lo your order 



TO- SCREW RE WCHFM] 

Post Office Box £070. Pasco, Washington 99302 

Please send mo SCREWftEttGttfSyTMj 

114.95 each, plus Si .00 postage, each wrench. Enclos- 
ed is my money order, personal chock. Mall lo: 

NAME [print! 

ADDRESS 

cmr 

STATE Zl R 



Wasnirtgicn IWI rtftMftim, add b\ u :&s Uh T m% mnwut- 
tory ofr*r a^t-irea. Dk 31 . Pitinl Number 1.843.683 



The NUT, versatile 



SCREWRENCH 



The "SwtnQOur SCREWRENCH (th) ) s 14 

inches long. Made of plated Vanadium 
quality steel Han tile is of toughest plastic. 
The shank does NOT touch l he Bwtagoul 
lever (nlaslle separates shank from pm) 
With Swlngout extended, 60-pound loftfcua 
can be ekerted No sharp edges on Swing 
out, magnat holds it secure to handle whan 
closed Made m ihe USA to the most otod- 
Jng specif ^atlpns, 



Do-it- Yourself 

WOODWORKERS 



| Build Restore Refinish | 



Hero’s 
everything 
you need 



I hi pjcr I 

Fine huud, veneer 



"mills, finishes* turn.- 
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kin law I ill id** a re 

I 1 

* upholsters. clock kits, books, pliins 

I PARTI Al. HJMKVrSc 14 Uink tahiiwt A | 
l InmiHirc- wiwvK. .t-ft. Itn^lK 1 1 L 

I riiui burl A criicch. licvihN Hwtn hi VT I 
J Mrit- \ R H h 54 taniii blwki. UK 1 j 

I ttninf N Mb, ^ im*rnfelr4 inliuv 3* Llimpv ^2 I 
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I Amp (Mft\ -need piflurp Lrb. Sfi pEim, ™ .1 

hoH-te bocks. Period hd«t.. MiditH- I 

Caiue. rnd. d Fmkhpi, pic fuming. " 
^ edict min km m. t hir J.(kB“ hand-ni-flitd M- k 

I ttfis in new |iUpjj;r hVutpd'P nrkrr t o-Ealuic! I 

^ TEAR OUT AD. MAIL TODAY 

Esi. I«I5“ 
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2»i taitchesler ftc . 0rflfii. NY tWCl 
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h . JSflJ cip« Wmd*in , ^r f'aitkm.. II tnckred. I 
S JAIw 51.50 fiw Vpiurr tYafi" hoe- k 
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fO iriruiL Simple krifr-firHiti^. (tfhlllquct. 
prcjKb A 55 p^Mcnrs for making d«(ini(nf 
■ iVffU'tT lIHtP Frrforl cifiloi suppirmpnt. 
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Learn more 

about 

FOREDOM 

MINIATURE POWER TOOLS 
Professional Quality 
Professional Results 







You'll do more op- - 
erattens tester 
with Foredom’s 
truly versatile flex shaft driven power tools 
Powerful mo hp motor, your choice ot speed 
controls. I S different handpieces, hundreds ot 
accessory tools fot culling* gnndihg. buffing, 
polishing, sanding, debumng, and much, 
much mere. SEE YOU R DEALER OR SEND 
TOW FOR COMPLETE CATALOGS 

r Yes! Send me your catalog and 
name of nearest OeaJer I am inter* 
ested in; □ woodworking, □ metal- 
working, □ moderns tong, □ gum 
smilhing, f7 jewafry, □ fniniaturss, 

□ othe^ 

Name 

Street 

City 



State 



Zip. 



L! 
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NEXT MONTH IN PM 




JuplJer end its four Ini^e&t moons form a miniature *ohr system* 



PbntTi \A%A 





Introducing Science Digest 
where fuel is more exciting than 
fiction,! Crammed with news, up-to- 
the-minute discoveries and Fasdnjn- 
ing theories in all ureas of science, .. 
from anthropology to ecology, to 
medicine to space in zoology -uny 
discipline, my research, any field 
that affects you and your way of 
life, your way of thinking. And. ifs 
written specially for the layman, to 
read with an ease, speed and darit; 
ihui scientific journals could only 
hope for. 

Read Science Digesi and become 
more interested and more interest 
mg. Youll find it will stimulat 
your thoughts, widen your Hori- 
zons and leave you mentally 
invigorated- 



Science Digest cun be found at your 
local newsstand, or subscribe at 10 
issues for only S! LM7_ Simply write to: 
Science Digest, RO. Bus E0792 
Depl, WMPVL Des Moines. Jrma 50350 
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Sticntt Digest. 

A Fublicilion i>t 

Ilf Lim Mi^irilica, A DKfckm 

of Till Hcanl Curponlton. 



2 CM POPULAR MEGHAN ICS 



■ Pill’s big annual Fait Car Care 

Guide. 

m How to Install a coal atom. 

m PM’s pick ot the new video 
cameras. 

m More ’82 cars. 



■UHCftlFTOl* ItPtYlGfc a-L-pjlir Atwtm *ln M W ih will, 
upon r*i*i pH. rjnnfc hi H-kdiJ 1 c-T i.«oatp4<i# ww or .rentvil ut 
m nj'l iar. urder. undt rlsicf fialDIInunt of i h ti ■sitisr nulu pn& 
■•id* *hv delivery I* \hw E'dkiI &tt»iL-4 within *i.< 4# 

Ivefrf *wki IF for hj-iik »uon chii [*rvfi« tx-dao#. you wilibt 
promptly notihd et tiw luui- diA# Lhut will your mbKinp 

mn. w;1h a Etnutit tor any rnrthvr inrlrucuoni you unty hi«i 
t rinck riillitf j*iiilB urf*f htUtir *ddl-Ju 4lE aiMh ui^Jcr* In uj u 
Pnpulmc ^rprn-.iirx. F.O. Hii± Dm Mcdruit, W* HtilH 

:-i!’.iim 111 >-jJ huTP ill. pE^nlrfri W ItS J-uLir tpfcMI-ipt^jn. pi* Mr 
■ariCp ncr^l! iun Etaj-n. L'l^.^^CTirr Kcrvin D^pxrf TuvnL, P^pul^r 
U^hinirn, FO. fl*. I Fm>K* 1 p» v™**, |uwj. mm. TthSt™ 
*£AUW*0 Sl MlM urr^.*- hh' Kli - fi Tl 2 - LJ72 T*s 

^ujr'n.L wn itT. pi*** Mirli.u* / mm-t mailinr ln^l -Mrilini 

t* *r whrn- jrwjr ,| a Wfipi 

r.rrt-rnk mu«t rwfii-F^d 3,* I»x.q wrfki prinr Bn 

t .pirn;-ion L<i »uurr CDn<inu*3 kt^im. 



Popular Mechanics 

F.O. Bax 10060 Des UOifree, lOwl 50950 

Y/ P rV I enter «?H 

• V/ * fiOPWLAR MECHANICS tor: 

□ 1 jear 39,97 

□ 2 years *18,97 

Payment pt $ Is ancfes&d 

Bill Me 

Irttf herfl 



Mama 


ir^easD ^irH) 


Ad&ou 





CJT^ Slalx Zip 

Toy ^ Ursl oopy vnll be on IU way to you In six lo 
togtoa wea^s Watch for It! 



A pMbhC3lic?n qr thfl Hearst Corporptum 

CtiafS? orfl*rj suISjKl pufcJitfifcf * 

rAbwP pritfH SppiT ui U S i csily AH gfh*T 

ccsunhm aiM KS.W PP ^^1 



CHANGING ADDRESS? 

it you'ra planning to move. fHea&o let os Mww al 
tsdSt sighl weeks btfTore changing ydLtr addruss 
Attach ojirent address label and HH in ^our name 
and your new address. This will serve to insure 

prdrpqc service on your subsenptm-n 



tend M Ml win rcHi* hm 
m) HIP iMriii Ik 

POPULAR MEQHANFCS 

P.d. MflU TDD84, On RMHfe, Win 5039Q 
pr cjM lull rrifi 

[Ufeta «# h wwa IMUxhtt Call B00-5J1- 13731- 



NAME 

NEW ADDRESS. 



(Please pnntl 



CITY 



STATE ZIP CODE 
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Plywood confines cut plugs 




The usual way to make dowel 
plugs \& to saw thsm off on a table 
saw after boring with A plug cut* 
ter. To keep the plugs from shoot- 
ing off the table, place scrap ply- 
wood in the miter gauge groove 
opposite the point where the 
plugs are cut, — C.E. Banister 



Balancing tail stock 




The taiUtock wheel on most 
lathes and wheels on other shop 
machine? are unbalanced due to 
the metal handles; these turn to 
the bottom, causing unwanted 
boring and tool chatter. To pre- 
vent this, wrap ordinary wire sol- 
der (not acid or rosin -core) on a 
spoke opposite the handle to bal- 
ance the wheel.— Parry C. Vob 



Hard-to-reach bolts 




When it p s awkward to align a nut 
and bolt by hand, use an extender 
made from a wire coat hanger. If 
the bolt is inside an object, use 
the flat end of the wire; if the bolt 
is below reach, use the end of the 
wire with a right-angle bend. 

— Frank H* Day 








If you though! you couldn I altord a 
home of your own, think again. You still 
can! Over 13.000 ia mi lies just like you 
have built Mites Homes using our step- 
by-Siep inslructiors. 50 excising dO’it' 
yourself models plus a foil selection of 
optional packages— like beasmg, plumb- 
ing and electrical packages - -are avail- 
able to give you the home 
you want at a price you 
can afford 
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Send lor 

more information 

□ Enclosed is E2.0Q. Please send me your 

full-color. SQ-page catalog Med wilb phoEos, IlLSlralions, plans and lull information 

□ Please send ma ypur free brochure ouiUning ihe complete Miles story. 

□ Please have a Mies sales represenEative contact me 

Moll to: MIIbo Homes, 4700 Nathan Lone, P Q Box 41310, Minneapolis, MN 35442 

NAME 

ADDRESS 

CITY 

PHONE 
lown atal 



STATE 



ZIP 



Yes 



No 



I plan Id build: 



I'rUNii 



□ 

You’re Miles ahead 

Miles MMW^ llgp with no do wn pa y merit. 




i %. 



NEVER BUY BATTERIES 
AGAIN f 

KWttlUf 
PilirTHfl 

■ttivnHKf aachri amitff $19.95 

Tins UVCKUTEN T ** (II : h msui^-P.;^ *>! r nhp.[ L .i J ii | jr 1 

'VjM hIp pi, lorH Hif. r, >' r rf 'd i.-di l h|iirii < 

s»J'i iM ii IVil Hinpg i£ii 1 hlil Ulp [iWfctl UIII'IH 1 

^rnrl^H-fril fl rti'ni!i>iJui[ukt*in-»aMi.qm MMU|I ■ (n ■ ji 

wiii< r 1 u Miftm k it.i 1 . ■ . vl t4iV >*h i£- *tn 
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W Itry V A ftfl r-Utffrr naif I D '5-K W H i* 

.-USi Hi, ScMt i. J J ir - I .dhiT#i V-Se«WalnCvnHmpw1 
* Ei-i £ *<i 'j 4 ttpriiiw £un !>'■■■ Mh Chfc*jii Vi 

ri-WJ ttimifi - 'b iff «iil rwfcri 
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Vd IHritF tHJM n ■ 1 1 :- ■ 




Print For Profit 



Cardi. slabarwy an-achipox id J 
J . :«pla OSL car*-. " 
fli wmijJ . 

prayer cflKU.ni#i. *i<; ■5^y#m3n^ 

(3*n a prj|i(^pp Amir* ■«. i | 

^dLlorr Em* iraLrucliwix. Alxo n 

rSJ 3 i?d pnnt^g Imp pnrravmg 

hi™* JkMcpinC0«* 

Send 25q far caia-ac 

HWfl i**m, MT "i Uni. 



Be an 



ELE CTRICIAN 

„ Make mpn mBnefl CFUtil tMl 1 

- HNTUKTM ElwWcbrt vtgn lifliittM 
# ®F moHBy yau ruhe nvwl j 

Lfc. TAAlN AT TiDtfHE IN SPANE TIME 



MjL£! CMn inncici. jn \pon lirrw yun irlin T^r * Tull 
limic ii^ 1 Oti will i^h'- hw flic mlH: -*nJ r«*f.iglrt*vri 
msiMy doins tkctWl I^flin fwnAitif 

From rrrxitr^.jnd 013,1 nu-mnCC weompkic v^crnuH] i^i£m! 
|;itinn« pn fc'iiYiii. tiptti itin'r Evtr|nhin( fi- 

F^anxJ rii t ^•lrt-undtriiebl laopinw mhU plrnrjf of 
ifrnwinn iliierani^ Tcy^i, mnttrijJi, cci| 

C^nifimf 71I ilahubJ M.- 1 1 1 1 AppruWtil fi>r VlldTima 

iind O.l Vt? 3 C liLf almftsi dnj cl«(n£Min licsm- 

mil J ('j iiyii r cisjf nr munip 

HO CO&r rn otAgrina, pci ^ajss - imfi wl £al" 



£fidritiiH W. Dili FtMl 
laCidUf, Sdi^lat Pi H51V 
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SWISS ARMY TYPE KNI FE 

\ AM hvbnfler tnria. Red 

JT P^ndli Stiy'rjy KvmMJi hniFi 
l?!&iJinimSh*4i 
fiiada* e* 
r,* 

K,u 

f^N* 4 ‘a 



Just like the one Grandfather had. Authen- 
tic double pedestaf desk 30“ deep, 52" wid» H 
3 CT high. Roll-Top Unit adds 14' to height 
Both single curve aid double curve full- 
size profiles included. You'll love making 
H. YouU rove using li Adds luxurious decor 
Do any room, A woodworker's delight! 

Plan #139 (Double Pedants [ Desk) $9.00 

Pfcan #140 (Roll-Top Unit) 19 00 

Complete Deck Plans . ■ . 119.00 



Tfc*®**" Catalog—2 

Over 1 70 dittweni: ful l-size professional furniture plans 
Eajly American, English, MedJiorrajisan, Spanish, 
Danish Modem. Chairs, Mulches, Cradles. Beds, Tables 
scores morel Your remittance refunded with first order. 
Send today. No woodworking shop is complete without it 

FURNITURE DESIGNS, Dapl. PD-01 
1425 Sherman *Yfc h Ertrtitofi, 111. 50201 



rw. UP ?r. \rm rrHKi 



or Add Jo yourpfOMftl 
ft*pj tr 



SlNOFOAOUN 

ILlUtTVUTXDOIBCOJHT TOpL Ca^aLOC 

Shop at Home Modelers Hand 

and Save and Power Tools 

Discounts for the 
Pvoles&ional and 
HObbvtSl 



DavolOp M pruTrlnbUj taC-iiht! ineam* ,n ytiuf ipftr* 
lirtm miking ?aulJ, ym^M* Pfcrt£t**iw bOiifcs, T>iia 

ui'publidsjwLi linlv-hnawn Soci’ifi.^uu j l&wa yOu L-u 
lurrt common inautparrilv* lumber end sna^B. into 
VHiuaWB utility 5c. cff s tor th# home and o'fiW Mtgh 
dflmnr.fi in pin *hops fljationflry *1pr« a.nd eraR 
Lilni Fully iHutlrnbod ir**!Fij£Lr£ift rjoCJK^r ui 1 1 5 Qng 
mol amJ pintilatilb r1«Tid»1i Sul>tl4rtait Absolutely 

■ausrflnlwd Send SiOOO lo Boc-Aft, Pppt S. 

Doi 12B. C IarindDn HIM*, Ikllrtpli SMI 4. 



Stior^Bni Pull Pip* Wrinrhoi 
PtPC TAPS a Dill 
"Gy HI" CIHCUkAR t MW| 

p kVifr for injQfmvli&n 

JLC. MOORE INDUSTRIES 

I34HMH FradontB, PA 18124 



L"ep Bj ran 
L- 1 211 



82 Paoes 

C^tiifli. Oi*edh. O^FWOU, PlPUflfi. Dtffnl, EBirrirlvtr, 
EiAhM. G™«ii, HOI Slull, In^rm-llcArr, Jvintc, Kli 
Cnghtortng, (dUfcpn kfl-iilk, H*e4y, Ural*, 

HorihwV tl 5*01111***. Plfich* HbuipikT Sondrtli: Uur. 
rim*. Swwiinn. iHumpn Wihl. t-teln 



FLIGHT PRO. 



AMAZING ELECTRONIC 
PRODUCTS 

»« r ( pwj*nri^ Au i? - ft- | ^ 



> FUN TO BUILDfj 
FUN TO RIDE! J 



^3|R Th«e rugged oir road vthities HK 

jjgm& iflEI aro iwwared S hp to 16 hp 
J|y American -made e names , - ■n.v M 

f A L 4 j : ^aYCL ^ n S inB l= torn p! Biol y an- \ 

so^bled. Ira me rs we?dad fflEjflH ■ 

iSm * n ^ painted Ve u just bolt ^ 

{ ■*^M| Bvxry tMnn togtlil#! 1 BUHL Vfl * 
Vi^H <rwi lt»n Fining QH"r TRYKE 

fi BIKE WMV VBftl MODELS 

MODFLS^^V WTs.» 1 c I 1 B 9 B- 9 S 

HIVUtLa FOr A FREE color *UPER TRYKE 

U aa U !„ brocliur* with complete doulla, writ* today to; 

™l nVdKJ, Inc. D«pt. PHS8 PO Bat 114*. BMhM Harbor, HI 49032 
From Iho largaal Mokar of Blk« pud Tryk* KtU in Vt* World — Carl Ha aid, Inc. 



INFORMATION uj^mcfed 



BUILD this TFklLEfl KIT 

tart’.ir ^ t 



^OTM'lLyW iJM -jRHkA «-*fcw^r PO* PIBOlE 

.^^^ *“1 _■ HlflCJ * vwm Guriv4p*d 

f* jil 1 r^f. Lvi neHi 

I T liMT w iw w- 

t/?4 

Tfl*- &«-■*■ r-.rti.rf- ^,tBi 

*rr1 c*u' nr*-4*c 

TPAILER HAXEH 1*29 ho. Jahanon 
Bldg. C Mt. P rtaunl Tattl J5*SS Ph, 2HSJ2-50S! 



Find twice the treasure 



AIRCRAFT KITS 



CompteEg Dfi.ntod 



BUY STAINED 
GLASS SUPPLIES 
PWJH DIRECT FROM 
r ^ MANUFACTURED 

Came Leads. Glass, Solder £ TdqK 1 

Evui a, irumi vi - 1 'iPfld rnr ttu- n [ nreasiori. j 
■ In-, iirvi (i - Widt L=i ii i ift-odlsflnc] 
mo-teftjalst wftri ,| ' L jLRjLiii>T. d i ir i oiir 
1 1 fc « ■ i i ■• i iij-^ L-0 Uiini | Fui tfOui i ■ v 

I :t J r iL" '■# I umiJahl i : wil I < * mi [ nr rJnrr 

COAAN-SHOLES EfYDuSTAlFS 

rHiMi : i M. i.i i Ts' . i fiii'ji. yji i. ■ r . 

rb17l 26S-37ft0 










NtJWI Bi-tfnd y*ur dwn 
miiwnNp g n Mead 
I'M) 1**1 her h#nd 
Gflfflfl Skmplg lg 
uM Lang Initlrtg 
U I- epprovsd *lflc- 
IH-c handle, flraridl Pul l flirt*. Gulriretnea 






CRAFTMARK PRODUCTS, INC, 



P.Q Bill B3Da- -M3 ttjrldtla. QA 30065 



montane 
maeic 

SEAMLESS 
FLOORING 

£Mt-yaur«#H and 
save with Montage 1 
Seamleaa Flooring and Will Covering 

■ Fast and easy • Applies In 3-5 hours 
• 8 beautiful colors and pallerns to 
choose from * Non-yellowing 

■ Never needs waxing 

For lie* details, write: 

Consolidated Industries, Inc. 

400 W. Begley Roe Cl * Bar Be. Otira 44017 




SAVE r£85 7. 

Ctvt iUHPLUi Mr W KQUIP'T 





SURPLUS CENTER 



Powerful flattery Motor 

mton HtHljl* UCffll HKTOL IM. IK. 



m$b 

■ I'Ll -n IM Mp 'kwi lufp 

WpIh T-: i:«oi rim** - «t* > 

fr’if ^Iil rap,, ^erru «a. 

H-1WL ¥ *** AH'IN 

3W ■# WM .Wfi *p- I 4 -!ro 
rwg I Ho*l < J *i- i * ^ -J 

- ht l|h 



WIND POWER 

Thtd^aa edviftcAtf. wsl effecGw, palsnM wind-sled nc 
ayfle&TH up Kr tOKW, 3yngfipciiij*d [&di s*cBflB po*er 
iXiy fflf CtftA 'Jp) & 1 EnfgrriwIiCn 1300. V«l- 

MtM drfflritiJDQfflhifls J-rfnlat+rt. 

International Energy Systems 

;m E. LUG? $L 

W*m Cl tf ¥ Fl 3»M 



GOVT. SURPLUS SE 



m* up iii wx 

0*jg*ftt in .ra'inft iiit*|h tube imfciilnU. 

H5fg , BIC A fttmfirpBlS. CDP5firrJ&QT.*IS. 

nathaniEi, lunflyttun c^idocranan ii ^ grw; 
tig ti’Jrog idsducl %' Ron! nr a cider m l^n cr nvsl. 

Aittftffltuuteo, 

B50i &«it7 ft Gipf PUfii 
frtt &w Z2^. Cutoff Cifr. 






FORGET WALLPAPER! 

Amarog flMW4>* n 4 wpltyai* 1 
pslf^ms dimdily O* 

100 seautiy denars in o*c<} 

fAbq hgrrw jl:- 3 : GreaS 

Buii^SB opsortwnrly Ffl£E 

■WlArja PO-LEfiWAiJ_ 0Ok 

757 bfipt S' I v*r 

Spn^g. MQ20SG! 




Men Women! Make Money In Your Own Home Business! It 



"I STARTED WITH $IOO 
AND MADE MHJJONS 



n 



IN MAIL ORDER 

You can make a Mail Order Fortune much easier 1 ad-ay . I want to help 
you but; \f you axe looking for a ^ct-nch-qusek-sehcme. . please lurn 111 # 
pipe. J did not get Tidi overnight But I can tell you itial within a shun 
time in mail order I was making more money thin any of my friend!!- The; 

millions came later and I owe eyety penny of it fq mail order J If you 

are ambitious and willing to Follow directions, . . 1 will help you get start- 
ed on your way to mail order MiCctttJ 




YOUR HOME 
MAIL ORDER BUSINESS 
Lju it ew hjiirf# «e*k p«n Lime *( ife* stiii! 

Ultft Itfiflell Oil! intu sT-jJJ lisnd K«j.i jw e-pen I 
income while tddina welcome 'Veafld Lit- 
{orntr UK Mill Otder pto-fiti Far trivet, uv 
mp. MfuficLon, terirorti-rdT. hi Up yiiU. 

T learned Ldrtp; till uLcc-eu v e-ecei in 
Md! Oe|ef U pwkLn| the lighi ptodutt. I 
nrvt^J in my Free Course 0 Ktu yovr prnd by m-uJ at oxhee wiyk Membeti Jsa 
ue* rntkxE pa-U tu be^ MaiJOrUfr wsnntrl III atte-nd -my perxcir.a! Hainan ticfll 1IT 



reveal my Deop Ship Hi ci tlu* ic^rtx 
you wifli LitiJe of n-e produce LrweH- 
itient. hu.y uftc ii i rime nr 1 a guandty, 

Wt NEW PRODUCTS 

EVERY YEAH 

With my PEjil you get free Me-mber- 

ihip in InCtmatrc-Qil Trjiiqrv, Vui world 
■*ide DEgidiit^rkm keept you tup plied 
with new products every month to M 



show hem in i7i like up sinpli tilde uli i hjt clevs near tou. Mid coupon fan CotiHe 

hri ng in Ofdrrt Ihd t uh. iiNery ching I cell y o j Jhd home hudneu re pai t , N r n eh^rgf nf 
b b**td en my nwn lucecs. I know ic work.*, -eblifaTion, No lileiitian will till? Find 



BUY BELOW WHOLESALE 
FOR BJGGEET PROFITS 
Em pnrri irf for Mid Of del. I [lave! 

the WOrM VE-iEznmg out new impetrn you 
tab turn cn<n quick pLnfifp.SJIIE with 24.231 
bejE leljsng impdeEi Ucij Jh nne of miny. 
B-Uy Ej-v]>j -H Ui'h|i>J-e i &J ■ d.incl It - r.iri ■-»>.> 
supplier. Y nu keep ill the pr.ifljE. I will «LlO 



aL.UlLlIxSER. 
fWHDerU T trim, 
liltrrMtnnifly Iihmm 
UiiI OrflK I .pn 

I LlJ'led n Mill Or-diJ « 
lew irflii e ige, ptfEiiM 
in myipaiigt I hid im 

l\lrt SlDD. -I fDfflwid 

T!bM to mihittb^Didtr 

pey big- fDWywybud’ 
ilFH impii EpPtt IN 
fiQfc* . 1,253 flcmnl 
arc. ell Kf buiiidir^j, 
W1I*N3UML M j pieil 
Mi yvu use my iifii 
ka«Ei In miki 4 EbS 
Slart w ynin nwn t-ij 
pinTil hnmr! 



ACTUAL CEJTI CUT GHEED-1 
AEK1A1T VDDLEMER Clt^L- 
OF *4*1 L mari 4nror» 

fu n iwfti r* 
■ttMil rerra na#?#. (J*n m. i ' 
Bill r Ltmi. QjiWa 



I.T HiMliA fTBlKif 
If HICH ' ruiMWI ym> 
f#M» lit ■ l-n «fl 
+ 003 Mil SWItMlh 
1 »#di lO.ttH i^n i^tt | 

m I Addreu 



FREE MAIL ORDER COURSE COUPON 



! 17m MEL LI MISER Ca., D*pe M22S3 
I 6100 Varhif Avsnus, WoDdrand Mills, CA 91367 
I Send Ffh Mail Ord*r Couna . , . StiOw mi Plow I 

I Can start a Mgil Ofdir/Vyorid TffcJi Bufa0*s5 of my 

ribirhi T h mrrfi it n n nh I a rra h inn ■ nr% ealaem^A ub^alJ i^aEI 



Own Ttiftrt is no Dti ligation; no ialesman will call 



| N*mc 



Hpdfe ' L H euiM^wlH 

INTER NATIONAL T It AO C A S 



I City 



. Slats , 



Zip 



■£*« 3 UflYl, |l« ZIP (W r*ptV - — ' 





CUP AND SEND TO: 

FRONTIER PRODUCTS. Otpi IT 

3D0B Tawtr CcurL Till ihm«i. flwidi 32303 



Yes! Vm «mtr*jtsd in 
mm CHAIN SAWS 

aiaini 



Ufftaerg FBI 

ft FACT til 



FREE Intp-mRlisR CRI Fim 

fit oma prices. 



AiUtreij 

I City 

Si*ie 



tFIpnfl Aift-I ^ 



"TNs Chain Saw 

“ Lives!" 






Ralph McCfuliy said b« 
wis tired el d\m saws that 
only worked Cw am or two 
iRFHGM Ms said ha nBEflad 
one rhf* would last ID 
tifTHA Joffflflr Hi got gne 
A FrotMitr Nuw you Uwi «ie at a low FACTORY 
DIRECT PRICE 

# WviwlRcturRd la prdRmil tiindurdt wd 

iRstuTH * Rufltd rti*pr**HMn cmtwai«i 

# ElicUoiyc ipimr » l^ht WM ^ i t * Many irakh 
end options nmHakk # Mm ay hack guraniH 

# Ffifi «i TSM wirranfr on fnebt 




P mIiM i Itwi CImmA 

Swam tf Wfttsertdi 

CLEAN: 

Inglmi, Alt FIHM r L*wn WOW flU 

3 war M'inTw an bo*- U**$ 
trqgHjtfdff prDpirin'nfcj Wi-gnt*2Q%n 
Aumiiary pump raqu«wJ on t-#r wwnr 

pt#HLrt 

VKDCO MVS. IMt. D*pt M-12 

94Q Wen BfOAdwftf. Jadjjfifi. wv i30Qiy 





^ PATTERNS *FQR *WOOD 

CREATE TOUR 0WK CLASSrCS WITH 
OUR FULL SIZE PATTERNS 



DWUM4 



ran 



ClUiDff 

11.00 



CflltK^CflOU DDK 944 VHKTM.H.J. 0?4H3 




GAS TO ELECTRIC- 



3 gift Ibaurp UupHeHef- Uw cfanr 
nd mcnaB5«3 he HgM iid^ut 
gi fchy ciT5iiftg ddobe mantle gas- 

M iHUM Q*-«-0liElL. 
on ai-dawn pheu control!. 
Gfluft , h*}, drrailci mslmdAw 

TN flELllT' kit is *.vaHi£h In 
tatima rtiti irtd UubKs At ft 
bW in flEUTE hit at ydwr 
ocji hjrd*jtrs slcra tir n-ile 
tor f*mr£ JTtDmJtmn 



TordiL^fiiing Sg?iorrti. inc. 



MKHCMrbiiLr >»| 




SAVE 

MONEY! 

AiSc*fle -JU UTUP* 

Tueuy 



STRUCK KIT, Diet M*i 












BOLLS 



StNO! 



r ' * i * # j 

| WOODEN I 
p. Toy K itK- 

Parts & Patterns 



f Q 0 t * Built: Tr-y*. I ■ ■ Tdfc-w r.ET. r .-, 



Low-cost logsplitter 
kit splits 24* logs 
with 10-ton punch! 

The Heald Woodhog kit goes together m a firry to give you one 
of the fno&l powerful arid reliable logsplitters on the morkel today. J 

Gulsy &-hp Briggs & Stratton engine powers the 4" ^ cylinder hydraulic 

rajti to split up to 24” logs with a ItMOfi punch. Shown with optional road pack^^^ 
a^e for lowing to on-site locations with Heald Hauler or any Ql a complete line ol off- 
road vehicles soid by Carl HeaSd in money -saving toil lornn. KH priced tram jus I $599.95 
Send for FREE brochure, today! 

CARL HEALD, INC. Dipt. PM 09 , P.O. Bo* 1148. Bon Ion Harbor. MJ 49022 



POOL TABLES 



* Hi aft -qujJilr n b ■ 

■SC IG -tfrift^upll-nr* -iij* tLCE 

#K,&tq td' ±i«C'M -*h«lllbl# ■■ 

-Iriani. mclMil-n flUvihgi, i*»l 'uC ItO"*. 
4*mplj1#l, mlCiri-n.B[iAn pHfrEfewll, itC 

Hianii tor BFt ball rB?u*-" *10d*l I £ 95 
Pi m* r Dr ai? d#*p PWlWI L $5 95 
Pbrtfl tot bflfh nred»in_ 19. 



TlCRCRAf T Orpi U Bctc-BlSl. En* t>.i IdS-Q-, 
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DUNE-BUG 



FRlt coto with each pair. 



208 POPULAR MECHANICS 



fall? r di K . pFVin-Bi an ■Qpvp 

pj-ti, HIE*, ■Nfrlrai. 

r*MI Send W ftr DUNL4UG pl[ Tb: 

F Wflnl K * F Mf £- 

All# I UD V MAUI. AHli M S 
k 2J n*i n?ctj 



30M WATT FtCl^flOCAllMG STEAM ENGINE 



OWE Mh yivic p*fa rv>- J i 

■*■ Lip fc M«] WWtfl cH S#™r"tw5 E Nprh>=- 
tyl ttwri bH He p**w» W*. «: » n 
li^fc *rij iwr**i CCWP1.ET1 

P-UBN3 j^S^j Arid NJQ* 

GLEKVfcJ PRODUCTS, Cspi, 

Bu JM Staff cn D 
Tcwtrrte Onto ki hep 3JR 



GREAT SAUSAGE RECIPES 



227 mgs IlkiHratsd book aipWm iwiipi 
making plus home curing and smoking of moat, 
fowl and fish. Over 100 rvcfeM#* Fw aquspmenl 
and supply catalog has more information 
Foryoufs, send to: 

Ttie SAUSAGE HAKE R 

1 77-e MWory Road Buffalo N. V. 1 42D? 



SHEET METAL WORKER 

iRjOK V 



n 1 II A n P t 1 V i i • 5 E ■' r m b i p ■ v I 

rUlVIr i o-,. 

ftt 



LABhWCOL 8D 



■ur now 

tin A nu ihui-hotckik 

An an-- purpose shSil molal torrmn^ 
machine 5hw«. p**54 brakes f&tt* 

24 1 ml up to ?0 ffaufie 

£714) G45-S9&2 

PACIFIC ONE CORPORATION 

41 0 W CMlS hwy PW 9 SI , Newport 6eacJtGA 92GG3 



Each pair fealuree: Impact resistant 
lenses • HondcrdJt td - PcUehad gUsa 
Ifrtitei * Hardened metal frames * No 
non -sense guarantee 
FREE— limited time only— deluxe v-elcmi 
lined case with each pair of glasses 
Gidered (a $3.00 value f. Credit cards 
accepted Dealer inquiries LOVLted 

NOTICE: Don't be fooled by cheap 

imitations. Those glasses arc made 
ckcIuh ively for U.S. Oplice- To make 
sure you get the be?t. order now and if 
not completely satisfied return for 
refund within 30 day* 



DIRECT FROM 



U£ OPTICS 

QUALITY SUNGLASSES 
AT FACTORY PRICES 



HYDRAULIC LOO SPLITTER 

All tftd £Q«t*f you'll f or need lo spill Sh* 
i&u^nsBl hjictwcrafl is ANJiE in unbelievably lo* 
P^» cmly (82S 

icq-jved 

IB inns el naming torc^-i'-ram u 24* mtq*b, 3 
*Eeg« hyeriullg pump; 5 henaepowe^ engine; 1 jn*f 
won l*flW*a lew*r tm iguo. 

f is* Aveilebie 

■ i2v. ion £ hfr tp»k1«r, 3Vi a ram * jr 

*(robe . *T1I 

- 25 roe 10 Up Ip Ml sr; 6* ipm R !□ ' 
siFQke ... in#* 

■ Co rr p n n.d n I s calJlug. L&w COQl torn- 

[iGn&ala and ueBign I ps to h«!p ybu build 
your Q*n 

IpMtler . It 

W-tiib V cell tedey #14 B«4-i3i0 



NORTHERN HYDRA IfUCS 



1135 fliwflrwDod Pilw. OWt-PN®. 
BurnsMi-lle. NN S535? 

16^?? B9J-BJ10 



SAND BLASTER 

& PRESSURE WASHER 
2 Tools In 1! 



■ Blasts rust, degreases 

engines, etc. 

* Capacity 95 lbs sand, 
0 gal. liquid. 

* Won't pulsate like 
gravity- Fed units 

* Operating pressure 

59-200 PSI 

* Uses 2 H.P. or larger 
compressor 

User Wee $99-50 

Chwu.M.O.C.OO. 

BRUT Manufacturing Co. 

Dept PM 

4680 Alabama Ave. 
Navarre. Ohio 44682 
(216| 633 9045 
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’pc% iKnow your car inside and out. { 

j A-' a. 1 L. L i. ... . I. . ^ RhiHLiilt T-"-i.-h niv I -a H m r# Fal I Ift I 



knuw ho* lO lit. || . tl.1- 1 line il \\V KTtkG il , . , EO 

(keep II runrinp hi The TCTAt SFRVICE MAN 

| UAL hir your l j r will hJkjw * hi hmif EoJii CnjryttlHrf 

■ from 4] mntN ud|uii ment io i irujor repair- 



ItOl At SERVICE MANUAl S jit diffrUi of flffVfial fcfiimi. BhiJ ifi«aficmio.h4. 



f-urttir> ftiafiujIs Each one 14 turtfully eo- J 

wfFiten lor nu hy IhuJo-it-y^rwIf CB,r owner. Clear I 
jji.J cij as lo Mlo* . yd complete and deijikd enough | 
even pr-oTcMio^a I uu. You pcl all the Lmpartahl ■ 
anrormaUon plu» hundredi of th* pkeuiei, di*- H 



1 *UA*Wii r,: 7f*i ■: G^n X* i ire-dem 
: ALFA HI HO AUTTTA 7 1 79 tPr-1 *' ™mk 

7 utq eiCHUk KJRhfT Pfcas ?■ h ma** 

| UK kUl-ttOK. UHL h 7 Pi Q 2fV% J> m«Kh 
L A*NGW. PLIHDUW ?«-? 7 Lb H 

7 AW* K»4*hv iw OSO I 

i AVIh WCGl 7r-71ra-nM ma«L I 

7 ALUM IHttntv i.HHdH,Pc lOd 

:■ AUDMMS F*-|i *naark ftl-rtftl 

I r ?.P^ 

5 AUDI r-N 7 J- 79 ■ ■ h»i ! 

F 4Jfl™ «i£«H 61-7; ,1 nrt* re I LW lMK 

1 AUJIpl HfAj.li l«*i. JK0 h-blfcr* re*Ni 
i ujAkuh A OKU bs-?r d * 1 ,i Amit 
( Crt«P 47-7* »■" W*p’ 4 GK 

l UW* MBS tt-fT re I SM :HM l«7 2000 htMCi 

1 BMN iTQl ft H,! 

1 IM4 75-79 «e 

J HR JbDd. 1H4 3 ft J I |fe*L am Eualra ( Cl 

I bronco. rm*p 6* r? u I 4 A -V„*W re*»b 

I lUCK h: s J* nr L«T7» Lf bltM '* ■■V'l WAXJ1 
t BUCK 7 T Jl l|L£!Lr , v\f "U" ■ « ->11 r vr f*1r 

7 WRi« 9? M H t .TO*: 

i C4dUt3 r* l-lft uwi nf 1 Vi 

r CAHH fi IMO JSW i WO ™ 

I £*FW T g B3 otrvi i i newt re ^ i 
1 CHU1EHCER 7D-77 M<i IF < hnJ vH rda 
1 ekMk/l¥U«THrrw> p. tt^ 

I OUKatf.JB HH iV 

7 CHKHCiP 11.71 LSwi V AW, 

I CWWLlf H 7t ^ U.lh E [I f.— ™ 

! «nTn ^*|| 

1 [mHRIT , ,r ' 40- «t r i M f. l't ihrttc^i 
1 tWWOCTT tf -VI Npwi L K K^ m iMM 1 
! OdiOLri * if |^T*1 lld>-( mill, a |H> pw 

P DifVtOuT '.r, ■ v 11 

) CMFVIfK.IT 45-re ** 0* *# rv*j LAjvei i 

! CMtU V *7 «B rBf«l HA lb I IB mtfaWL 1 

t CM£Y1 LUV T2-BD uM^k u ^ w noJUi | 

I CWFVlfctAUM. 1 reji I 1 l w* r & W.h r.w. 3 
! CMETf VMBtf-H ^ Ml u-n, 31*1 -iOr’ 

i 1} re Uctro r« Rt* i 

t gLTATh^ iMRfi CIWl'jTVgl HWrti b|U-i I 

I CnSMB ID. Dltf 75 H 71 -ei ! 

I CXB-T D«K| 7- JS.^rsp.-krtHi | 

: CG*Ot«T. DOK£ 7J -H i-Drvq art -r^, | 

' nXFAIl Kte ft ^Ikn n. -Vfiark W^CM I 

i CDWFTT1 17 . 51 ™-™^ J«i 1 

C0»VtT1E M F5 LEr^.l Jl 3 7 7 3M R?7 rr *■■ I 
1 CHICPE7 ^YKXJTh 7G-TJ ■« (n«-i rilmin 1 

I MN r 4 Hri«l |» Tt EM n nmdrt 1 

dPtlUH JGOtl ■ r 79 [D't L j 1 1 

: OATHJM t |||lj 71-TR r™ 1 

w.mjMJWii;aw .1 

1 DATUlil itt 70. »;• wn H nesn -n*era ] 

5A rV4JN JIQ2, IMF, JJAt 7^7| pM * 1 

'JATIUtl im ’ - !■:■ -,wi *«o4rt « ZflOfK 1 

MTiUN 1 I Q 74 7h iftwib d -rtb-. E «jQ 1 

HmJN 1 1 D tt 75 : Ln. iJ rtn 4 1 

Mrsuw IT n- 74 re id I 

EHTIkJn bio Al i f HaVfl n reuMh ) 

MTSUHTIB 7J74nwsH-*CrtCiI I 

hjllok lid ? 7 -W cbm n *cliSl rfpenf 1 



HT1LM 1 L S KXfil lJ 1 ,KKJ M V>„ 4 Sfli -*i i 
I^lFKLm nCK L» hR an EMK i* «3 4 5 JO «cSrt 
DOOU 71-77 »t= ■-. Wi^rn 4 H-lj 
DODGE 0*Ofl ?1 !S Mi t'>« wf O .' f 
POQGt flOLUK ftV 73 ii^L K i ** 4i mo4m 

C0K4 MW 7 ; 79 ^rfHk u 

DODGE V4"t 3-3 70 M' i 5 I ** Pv»tt-r" 

DODGE V«*f 73 79 [NCH J' ^ 

&J11FR Tti-TFi '. »■ M itinc 

PWFLAHt tflao tsl 7&rnM i-b p 

KAHQMT nm ?1 79 :c-^L V 
P ftiCQH P^MD 4 hi r Ci rsmti ft 4-nv w.fltfl 

FW-f : f i h J 7 7 | : wt Sir- l L i ^ TC !«' 
mi 31( SPDfft if PC p o--j.-h I riP-»i^ ™^a 
' IWT III 72 39 4- |i -n^k f| V 4 RlD, 

ml 111 oown i ’xsh H-ifti^Pi 

m? bid 54 7-R ip :ijpf 4 ukw mJK 
mt 1,3 1 1 ? j ’i 

FUTSEIUGb T9 10 

IHITa PQR& 1'7 re ba ft- -p*t. 

Wb»4f^ nsr-g p t^~43- t i 
I riRFBIPD 1 J K LMr-l 11 -"KW -re rijr; An 
rCftl PE 7 I r.- ; ■: V i hsr*r-*rt lhUWM 
USO h9 79 Is* jlirl lTC Ciil^O" Pi 4 PrfeCVH 
I JDiS CWfftH ia T3 ■*«-! n[tftK! 

FORD W1 uk « IB h 2 4 i rfk rp I : L In 

FORD ftOL OR S91 : - JaftL ft 
NpADRMrti iil kr ft ■ V 41 1^ -Kdfk 
iQRDWrtia 19 b I -«4^fc 

GRAMD4 FORU 71-BO iMiP'Tfflll 

nfttafr* 344 merTSb. r 

MfihGi ACWO 3 F 7^ rein 1 
M0HD4 Em 7 J re W1 ft I J rx i’PCt 

lMll fiPdHiTP5h.pL SCOUT S 7 71 PM A S ■ n£l 
iMltlMATAhM, 4J 7| ’ip' r ii V^3. alp fo i# 
Iriuu » «9 wa- 2 i Si Si JO fiD 

a If: I III F rv"f p. 1 T’ riMii -VFfta 

JriUJrfl C 1YPF t} 1 F t ?4 ! ?.d’N Hi ■ LiOPL 

■ JrtUAk xn [lb 7A mnnii n^>.i 

3KCUKP 3SJ 7? 79 ^ ft 1 ">:<* ■ -if P^S *f< 

■ Jitp 50bi ^ i 4 t -V M.o* 

JEFF W-7 I* L haiirufx 'cf.-|.\v 4 Wftp^mr m^| 

. ftIP yu/ftm I -14. -.rm. 3 H~. >M 

■ *|F LHuyiilftL (j t.tJ S *'■£’- '™> 

■ JttAL:5 l. *> EJ 7 55-re 

3IEP PC15D. 1 7D ir -.Pft- .JL ^jbci 

■ JlftSfH hTA^IP r+ir.i\ d 1 -ai-^,, 

■JND*Offl* 77 [Pfti ? n Hr* 4 4» 

ywaKM 7. Jr H a: 

WAVIHCK 49 Tj b iv I7D JE» JV5 ■ . -* HJ 
MAVLHEK rj 37 [«rt 9: nflif P 

> HUDA GLC 77 79 CMII ■■ i^Z* - : 

> ft^TpA fG PC ?-5 rr.*rk hij- 1 "Jl 
■ A 7CH RE l ;M 7ft-7l crw^M -=it»!k 
HAJdA T].]-| Mhari^ya iK^imi nodc^i 
HAfQA tP7 Pi-IDLCftH ■■ "JWi 

■ mm *KM dF 72- 7 E 4 : I "ilpf Mil m*E 

UUCP HI, 111 ?2 ri 1F1PI P -VdMi 
UAJD4 1 bdd | IK 47-71 ch*, Jd hwi 
litRftBrt « Hi S9- 3G |l S -I ■» WO KW 4 fl« rr^k 
HE REEKS HE'M J llOti r^rflzT^rtt | m|rt 3 p 
H£ICFDE1«M I2G 59iS Lim Ji mdtp 
MEBCEMi BEMJ Z2D4E *? W. r*.*Zl 7«S 

' HFHCEM S HtMl 7 3G 51 b!J .- : ZlEH 4 U 



GENERAL REPAIR MANUALS - TUNING GUIDES - HOWE HEPAIH - T E C HKICflL HOOKS 



I CPRLEDR UiroitiWI 3i*: 1ft IEP.I5 

! CHILE W AU10 HIPHlP 7J SO P[J I* A^TWrfBI [PI HW\ 

1 CwHTpH MTH) HF*JR H 7] tn 1 |l AfTMJd in 1-19.15 

! C3IIL PH MlIV IfFAll U 41 rft II- A^ov.1 1 1 1 lb 

. CWILP^I fhJfllC HAAll 91*11 

. 0417 EfH TILCP, REPAIR MAh L | - 7 1 ll . J* i Ian FT UH |J 195 
3 CHlLTOh IMPORT CAR HAMUAl FT- Ft to Kl . peg .i.pem |3 1.9b 
: Hie 4 NiKti AH ril. 1 W Pi 7^ . i -« |P 9b 

I CAR FCDMAMI tUhWG CWE (i- n i -re^ 1 i-pm rHi Hvr! *2 .15 

■ ii-ITG AJR «JHmT^MG 1 .p4*h H ^^91 

I riiflllSrCM rfJPlTHZw f pSTTMI rhl» m Sb.9b 

1 >*m hilCI rtft Gall Cn fji&f v. « -i bpmi 4 i w (J 9b 
I jlC£**C< FhJElS HU, m hji, nu, p*r I5.il 

: W^IHiHD Wf-CMhCI hAHDHDH. -M m§n,|i Py UfM* 51 95 

! M0*10TUiif™il»CAI f«i*ftlLirt Kb 9b 

3 P4PLI TlHIPG pW tir tft* -n--< fr* 55.95 

F UtIHAGttfrin A REPAIR RUhUAL 7D ID t»* ll I9.H 

UW t»H HJ.IHTL' PUMtf A Rf Phil ft .Ifti ■« Si 95 

:lAK4ll4fe(htf1UWLi^|lW,r. 15 9b 

' BASK BOOPMRK t MMT*G lb 9b 

utnc cut&u*nt*i i H*L iJirriH n- ■ gT n»fth S4.» 
: *M4C CHBiSli iU9PlNS«M llMlb Nrelimi Kill 
. iMlt IPtG^lF l*0™O0OH*0 I* 15 

I BASIC ChmW 4 FLECTILUL USTTM5 b4.9b 

: ftl*C A4tn> TlOUlLtlMOOniiG b.i»n 51 95 

i HMi kmR GlADf tor p- mmi 4 tyan 17.91 

I niETROWC FUEL Ml HAN FG7 iTt« il^K^CPl 99 9J 

. CAWftfTQI U1A im J*™ -Ml - - 1 51-95 

. HQllEt not Milium 5-144 W 15 

! ROCHESTER -j-^k. pk ift 5H9 59 9b 

. mil CAHlUinORl «r . 4 ; Mn* 5^-ftH.h — ft> |1 4b 

i »{Aft«UHtPRi luW 1 Ifttftje M tn IH* II M 

I ITROHSEK CO CARH Wft -Hhkl ftJ Id 3 9Tb LlV4 

t4KI CAlIGPfTCtf . ,na 4 - I rretaft d 7979 HAD 

1 AuPOMGPliF Hf finrlnlhG ini [P^ainu Fftnl Ud 11*4 

i met: Pi^dWi UPAil Vte-Ch Me I*- lb 17.91 

: AU’QBDOF URAJHIMC- 4 RIPALHrnK Ev Lev 1:7 lb 

: class f*er auto body a hij*- h GO 

i HIHMK TQdOBHi-l GAH n*h-a ^ li p 45 

ERfATlVf CvilDMtllhG rr Lre h 19*4 

PRACTICAL CPtOHE tViWWC lx* t *- ft 17 91 

. IMHl GlrtW i^ML^PW^Ttirg Mft hunr ahiiftlJHB. LI 9b 

iOPfPlI DPlHl C^fl -re'bn I. -Wrioi v» I£7t 5741 

I DilSti. +*j* >d Dffipvt mm 1 ii' 'in :■:■«: in li-4| 

■ D4CH1 I WJhfS. L*5* TO HFPAlP COWd 1>HMf Ohru 59 9l 

’ MJlMM HlltURM 1113b 

I *lj7l>l*1lLr TIP.PP4 ttl-pKP. -bl 79 P! j ^tJ I ijM MA4S 

I AUtOtthTOunORGUfiC MWFrlPiM rt 3 IT- 111*4 



; CAR INtfllOt t[&rORAEIM 

1 W.rj CU-DE UblD CATS H Ui I -C TDT, E fn «ri 
: Cu p CAR i'MUE CiildF UHlJ *41*« 

Gti.U t00« Mis-tf :!*■ «■!■* *4- 30 

:■ BPFAW FHflSWl KpnmLt -1 P? .1 f arfl hft ifti ._ 3 
I liFASS EkC-.STlDN CDHTHCtE ?L P7 4Mcm 1 

i RgiCft pq*f R manual pft^rvm rftfl£v»i y* 

', Great eaharG ..hhjif ^ &n : 1 

J CHEMY SIWI SPORT C i H i.rr^hini rt»|i fi^p 1 

. CMfymxfp w&kQ Fhcm .= 

I CMf Yk. INI SidLU HLDtP. I_«r 

; EHEYI flRTORMAhCI fti^T-ni -rent >tf- viipl IHprJt 

■ CwFi* 1MAUL fcUCPL mm 
: M-ALl KKm. ^ rr^TTri 

i CURMlTIt ItiCOHAllOB A0U«C7 MW bib 7 OOk 3 
! f HL4DU1 nHFHIHD r- tft"« dh^v 1 

: P(JRB 1UALL fcOCA ^ Id*K 1 
1 FtflC Y I ■:-- i; <n>U ItlC S43d *00 * 1 9 p-fi-'*s 

i PbMn mw ® ’Pir., >J lift i-Li,> 1 

i H»e PFafGRMAhCf lc [ft ,1 l^r Rnft nr lr K . 

MUST ARG DDMFTMT U1510RY Iren M^lft'fi Mft* pii 1 
' MUSTANG. HOH TDflfSTDU PtJJH 'H+t** r*m *m*u¥ 1 

1 BOiTOfl PrftrccMANCI n> r :■ '■ , I »■■■ -i nc 
i Xu#fLRPOn|i h-'frl 4 T-rtWT*l-| T4 '-rT “'l+T 
' TU*MO*WG!PS “r.-n rj w.\ 5 -Jrjn 
DCSICA 4 TUWM; COUPHL™ Fh&lfcfS j 

AUTO AtPBOlNAIUS-^-rwi^iir^F-rt 

hG* ag mm *0 w£aI hapcu -jw'-ii* 
mrcdOleb r«*n rauual ji i l, j-tyM* ji m 

SHALL FKflE MWBf UAftUL, ji I -: pi 1 1 ^ 

lAPPdHOPE.1 ft#(T t t|. |l Lk:.>j j- -nik(j 

Small IraG tor Service haheai tm FFiDKe^mmi 

kALmlUWG rUNOAUf hIAj,! taw * rr+rPrrw -Kc ft^D I 
E rDAvAlOA 0AfH-P.Pl£w *r--, Hk^ft«l rckn L-P™n 
POCK LIFT TiRlCll* ym* H RH DfTT 1 

PffJWY EEWPP BIPAJI ravi HMI 1 

Mono 5EFVG 4 ftiPAII II itUn A 
tHA-H SAW 4[RT<f UiNlMl I ft Inc 1- 'V-l 
IRjlYtR kODL "AND4O0* '•Om >T .M 1BW *ft-n 

NAi«1D4 RHOfinrl-Lrii m 1 -vh(hi 
-CLOTHC l ORTE7I Lj ij pum, h« moa 
^W ihti MAGHihC REPAIR -u rihrt. w jl rm 
KlTC*fh ApfLLMGl.4 Ij-Ijfl hjFfc. mjU< "VJfl 

Hum. mkricei reft ie i ■ re :c rwi 
ELFCTPlOTY FROM 1HIH PATFI 4 5uN 
5M.M kTAriNC 4 £»u*& l- v ft-r f ft*a 
r-i jl-'AjR Inre i p,4i iHp-bp s»p b alEob 
L lODEl 4 LOCKSkN r W4G . D-r-Dild Uic-br u«g uAw-ft 



1 MRCtlHllIV liblilB [AM M Hfel 
: HEPCEQCtUPa Z1U.1IU 4*77 VI <*«a*l [Firi 730 
i hEKKBHHnJ bB7k^ |(J0 4 I4U 

i HtBCtOftMnarc tRCnre^pirr^n ^hrirHp 
3 MEH€U*T ? t ? 7 k* Jl '"Plfifc re Cftj^ii 
S UFBCURT IIOfUPCM 71-BC j; 

; hEBCURt ZPUTt 1R-B04I 9W*IR 

i PiClR, Ti-Tt-TH, tF 16-bb 
3 HG MIDGET 53 34 aL -ftWk 

i WRMCI s-5*i r™ - ^-L-U re i*n lf« 

, M0B.NGB Gl If 'f *a- Jd rudu§r A i^vi modilk 
i HOC retrrfi cl Ifcnvp Phftul 
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175 size: SPORTS CARS 
You Ca n Hm ijd from Kits 




Giant Suyats Guida ■ 

19? &DG RldlOfi | 

i Eh#i jt'itp nl A' 1 ■ 
'■ATI ^Pf^ 1 +■* > n| J 54* B 



Fpr m Chjp FT* finiw nl Jii r ■ 

OflM’JTy SOTipiU i-tf > n| l Si* B 

4 h J n IlK JMHJoi | 

J fit *ttrM e-ir ^.mr ift B 
rft#l J; 1 M I7df Sy^l ■ 

I fJHlH wp 1 ? "i i lulling | 

B >*P ^ ptlL Lin fcM&fnHfl ir - 
l-irtc^flu^flWfCh* f^a i 
Pjpff.i Fen^i J 

' flrnj md m mi 

OWrllS I** w Mi* " 

Sw ■ AV 1M nwcHj.JTHdAyr.Kliirpri * In-flocflll Jrl i n B 
- MvltnS * Swi « Hn to into * Frfin: RtJ 1 and Mid- ® 
Eng.rwi **r * 40 MPG YWi ■ Suiting Wl - fiarlrlng | 

sAls* jKa-ldSSc *.f £j' Mpjirfc^ iRflyfts MirtiUSK d uifid k4 B 

car ba r ijd i n r P \ jinn v.ilnt pSC^SO &d£jEj mgniri^ | Wfl 1 I 

+ 14 Day Manty &*tk Guaranisa * 






AUTO UJGIE. WC Mill Kli&r*vyvr* 

iBJKSb, EsssSis?! 

jcpa nmem ™ai S1 ^ (FCT[ri gri-UE i ufl «, 

WiIrmi^SlKl, D€ 193&9 ptji .iifmfhy |i i /y#ar 



C*Y7SuiH/m? 
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Mjnler r nii^F i VliJ F«|>rfiDa!* 

M.]\lpr tPuiflfr frr Visa fff Gtf lflrfl r 1 

limn 351-1 DM, ocular 6E6 , 

cahNOT Nt UHhl 1 






Build this beautiful 
Dome Home 
by yourself! 




Enjoy super- low energy bills 
and house payments 

Sirt up la K* on umm. mm * ufc <o GO* on 
Guild ngc&xls BuulUul Hon!*r#y Dom?a;gnCjd*ii£ 
irpfl^lrfrmcly nnerg y ■< p riC , ief'l , untWlie^fcry 
♦u-ong, eerthquJhB- rasisSinr. and«ay Lb Jttrtfhble 
Nfl EPKipl tofil* ■* UtHN WMMry OtK 1-nlqye 
{Htenled: b inlding *yf tf m Titti Horn a ddftiti'uCElon 
a mji-lTH lor the fi^iM 

Monterey Dam u pre-Cu^ COlfr'-bodafl *b*tl pec*. 
igyM fEWl It !360fl Mpdrii up la 3 500 %$ ft 
Send Tor *ur cater CeUMcg a PHja Qoah — «Han- 
rn ,M p+get of >xeiiPvg, arrordable Sain 

rnpreiertielivet flvfl-lfthliFi Igrili SO StJlns 
Wnle today 1 



HTT. ITJITi. flf 

Mall To: MOMTtflE* DOUti 
KS5 Im, D*pL AQfi 
AlnfiUk. C JNr 1251 7 



CATALOG A PLANS 
poitana included 
t MANUAL tor in add l 



SOLAR ROOM - 

and converts to a 

Shaded Screen Porch 



Passive SOLAR ROOM lasted owf 
3 ye«rv under iu5plc#s ol Dopl. of 
Energy dempngTreted lowest M5t 
per iolar BtU In Ihe markel. FREE 
Gofer Brochure ot for instaHaliofl 
BLuApflnlflj’ManuaL. 



SOLAR HESOU RCES, Inc. 

DeOlPM Box 1E4& 
iao5. New Mexico 3/57 1 



CLUCK CINPIKERfS 

Cbdi VI»riPirTiti P-iMrri Ouifi 1 ! fhfne, 

,/i I /\ ^rpm CnndrTKrilwi: CrandliUKr. WnbnLAii 

jrfwJijLA in * T^ir nm«^. n niy Kty w w <h a w f h 

iIHMM mml»rpr. Bin Rjifc. Rht^>h-Im. TL-j^I 

me**^H5sJV Itmrti, l!> nil it Ptoli- \ijmF»r. 

VaTV# tWirk/n Jl-jfiriif-ji-Vtlv-uii ^rtfltJIv Ifrwe* 
Vyr S«kJ IJXOfcr CflUJc« PI*Th^Wla, 

tmceonin 

WW«f EKTlIHtlH IK. M, A 

ian W«l VlrthPh IM.. IcrW. m 7. tlMK 



ncurrvi iPLIMTIBI raflTI i,^ y Mill Hdhfam whiii 
—I* HBAAV > L »I H I R“»#* «WMi. |M“- ■iMHhui U 

ikJ r*i- ii i |i i a rt iii t iZ m‘MH b%n* 

Crf T 4 tl Fw 1 Mttf ] 3 *g wv Iiai rmi kW< 1 if « 4 L#m *■ * 

tMk, MJW «nebi h iviiPrt 4W. I# 

iMftihWh 

wimHwi p«u P a be nit npibiduvei HT inHC 



EtSlEH -I FASTER* 

LOG SPLITTERS 

OrMy 9S plui |fi p In ne 

ifillMiltt P* ^ep-abieccny or JS* 

piui tfl i&ad>-ro-4iiBch icfhub o p 

c*r or Srutk< fip*Giry ytftnCI* ? Pi — 
s.h nd e fc + 4«i« ^ ia i free mre — i*nd stamped 
i«|i addieaied anue^opv Good Product! 
flouli]Bor|M Hf. KoEprnwji, Pa iSSjD 



SOTZ MONSTER MAUL 



EAST-K EASY WOOD SHUTTING 



« 24.95 



DELIVERED 



SPECIFICATIONS 

w«ghi- Read-12 lb. (Total 

we^mib.) 

Cor^JrucfiDnc Htg^hCartson atee( 

head, hardened sdge. 

Htgh strength steqf 
handle 

Guarantee: 'LYEAH TMAL OFFER 
+ 10 yeans oecunst 
failure. 

Price: SI 9.95 Factory Picfcup. 

524. 95 Delivered to yOur door. 

VISA or MASTERCARD 1 RUSH ORDERS 
CALL TOIL FRtE W0O32VW2 
Inside Oho F216n23^5021 
Of? SEND CHECK OR MONEY ORDER, 

Sorry NoCQ.D.'s 



* Spiffs mast logs in one lick-worTt 

5fid<. 

* No strugp]i tfting heavy togs up 
to high priced power spttteci. 

■ Drop 'em, saw 'em stand em up. 
and $pijt r em3 

■ forget about los(, Muck, or flying 
wedges. 

■ Na gasoline, no set-up, no take* 
down. 

■ No wooden hcrdlea to replace. 

■ No gimmicks. Just simple physics! 
We at Sot? have been moving I he 

same quiet offer far years: Try a 
Monster Maul cl our risk! Within one 
yeai, if you don't thirfe it's the fastest, 
least tiring method of sprang fire, 
wood lot us know, and we wfl give 
you your money back, including 
shipping Pius, ifs guafonteed 
against f oily re fc lO years 



OUR 25th 
YEAR 



Y ,P 



Set* Corparallon, 13643 Station Rd, Columbia Station, OH 44026 
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Mrs* SPEED f 5« & 3. 1 . W 

TUHNrNQ CHISELS | fir I cjl A $25 ft? 



P,Q. Bqk 204QQ, Pallas. Te*w 7&220 



BUILD A JET HELICOPTER 

_ £*Sv KS f LT— M£XPEK3TV£ tO BUlLD! 

* Ca*** 3*0 

^ V ' # Um b*-n hfri 

^ > R**a— iLiKB (fiki W 00 

rfip HEucopTta £xmwvfrEA-s 

S c HANDBOOK | IMW RMtzncn; IE DC 

t- PLANS Rnff HANbWCHC; «ly til ,00 

EELiciurr 

P O Bo4i Ititt BKIIWI, MD H JIT 



w^e: MSOI, lufca pi^idnqi 
Sungue-i&nJ-gjQOVE |gmti 
r*tll 41 VMdF SdJlfcd **d 

Pot nr? ban twifintfa Ln: 
wood Tjfcci ,hp nKricirnrt« 9 «p 
standard putltr* Opel bald 110*1-, 

fliit-fr iri 14 60 fldd I |aa a a 

Albx ' r. h IjcI-OTv *||9b9U 



□cli jnnuEfl 

PMHH hflitf* dufy **nd* jn- 
di. dci b i“ i 3 ft unding HIE 
USAS lfl hA W Ffanbi 

V-fk*lby dirw* md m^ili-pyripM* 
driw spindle D'si: i±M'd* BCCtU- 
&ry H?.og Add'i M. <™ g*ugi? 
Ii»-dd , l -flrfcrt 4WA A/1 
fob f«kK¥ Da*VW 



J 



wbr* ufp 

QiVHCLilS, "(M, nuliW. Cu& 0 Q"V- 
CKHPMl in g I era d*ctofl* cdvb Jnpka- 
nqg Lfss Wade, mwof Hip Fenco 
tor eaiv pligniFififii 16 50 Kkl' J Bill 
Pt*ring model ii? 5# add' 1 Tmas 

l'J bp rnijUr* cr |jffi^. uterttffird 

Matts iHi£hi**flb * — — , EA 
Z? It* < 0 P Mrlnry f M,DU 



ThB*vp4wfridoliPi¥B!i^OCbrD|iriv l wdbbu«4 blEbsplalc's hr> ndd^lign ynu get * rr« scl g1 cj^tieI &a|e- pla-rj l*u' 
PF »F>y QHFi.r uictess b^Ifjb byLliwydo EE* urn k job ji *ho* you ho* *«1h on* &h«i or 3'4 ' plywood. Y&u CiH 

iMll COCbns Z Id 3 I'm W in? p*J «■ Aiifl lb* pflJtormance coftivl fchil MW hum 1 Flooi *■ |h a big ZT ' p Z1 1 ' top 

hai bev*\ prowh *» rhe ahepiof lltof HFy -r> ' M i on or proiesa- Cabih?r **& tent* #rfry 1? 50 |dd> Ucri.l Aod you can u« 

Ie>*uI|i And 1 uirroui aTiilcun ydur ’it* uw Id cu \ gul rbr CAbinrl Saw 1 

Don't Of misled by a.mt'j. ow pn ices ihe^e are dually a 

M»la. Tbty are (uH tcaie luU appcd ibd otr«< wgHrr^Ffn- Aflft BRAND NEW H ELECTRIC MOTOR 

A«* -hd p*fcciubn TKfrrr ire good ItuOnl why wi a« JKl n^Hnoi » fuin t, fl ,v bi i cb UrEnrv 

»r Ss^ »- m« 

r»hnn-mpr<l e. PirlualPy aH Inc In Ms blip been AlifruriAtad in AMT OFFEfTS TWO GUARANTEES! 

sxa sM*s3L«sanisas; T ^«SfS asraL ^ 

f VbhjetB. Our r,M*.n. toundry Ou- huge m*BI ons Ferund ™ P*5r 1*1® 'tturfl 

r«txSLifl*on UciMiei &.T U*Sfr buying l "' pp ' nB charges 

b*ep «W dbwA oir^i Tecltrfy lfrVEAH FULL SEflflCE GUARANTEE 

{Hirdhiw: Vgg pocNri thtuv^i bul wrxlill Any part Of parEt \i* iisexc AME ppw«r iDp^s i^KC-ppi mptor 

en»r flpp I *n Nwnlip qvjuuniimi* wf.^ cjpti#? a pn* ^Jr flfl^Fjp^1ee| **^ob bKWiWt '*)- 

^OWEASAW: Our Elil irboFSf* comes pom- operate ior any reawn mlhlA 10 ytar* oUbr dtferphJSB 

plglvly d.j.*e tabled «-l + ' ^fOubd t.Ri’ iron dale wi-'l be repaired er repljged by the laclc-r^ *ub no 

table, lafery q-jflrd sfMiEhEF and rtid4 ^ud^e rAar jo in |>ic pgncheser oEh$r Ihan poi^apti 

AMERICAN MACHINE 1 TOOL CO K 4?H AND SPRING STS , ROYERSFORD, PENNSYLVANIA 1HU 

p — — — BUY DIRECT . . , USE THIS HANDY ORDER COUPON TODAY - ^ 

PIT TVjT/lfiTMfc Amcptaan UiEfena A Teal Ckr.. Dipl PW1 . Fetich A Epnn a Gt*. noy'rrle'd. P* ItUM 

| F * 1 ,T . L - Plaaia land rrvn (he ynits ehected Pjym#ni m r^l 1 or S6 deppfii! e«n I 

Jtem enchcMO. *Pflence-C O D I etwH t? tpHy laritFiedor eiJI reluin urt|| wJrrtin »Q diyi <or 
Mil nshi^d NU du«(i<m 



I D 5" 1111 BFbQf B#w.t5.3.tl3 
□ up limee. 16 M 

□ Long cab*!** np i orwe 17 M 
□ B.y-1 J1 2 M 

2 0 wt UhOer, I5Z.0Q 

0 &it daAdar arbachmcni $ I 7 (Xl 
□ Milrc ?augc A? r ufirtflf J3 5fl 

3 D Bwnf <J*I bm, 16? ?S 
□ Delude b»q bMnng lalh* j Ml 

□ face plate 14 M 

NAME 

APORtSS 

CITY 



□ Long bed wood lalha. J« DP 

□ fKt Wite. la M 



7 0 Mbod Lhape-r Fit. J3S« 

D C^bbf*T hpld pp*Yi k I J4 4G 



TurriHAfl thi-itfti toi- Dfiy I.Eh# 

□ Set of S. 11100 

□ 54' OF ? S21 DO 


GOnw bJ £ 6«-tric MulDrs 

□ J4f EiCtwim PEMrJrimr 

□ J r ,4 isgrc^JiLKS scpjr.telyi 


E Q Jdlntei’-piirfctK. 163 M 
^ O EiH CH»nng Lpmdlr. |1S7Q 
C D i? i*diat d r • ■■- pj«ss wi'h 
U lining hewl te^ 9?- 


■wifi Our nu^tr^hif j Ffltfoiy itow 
f»* Ibr llvw uhie low 
AEh .nd Sping fils Frprn 9- lo 4 3jd 
j dp hflokda^s inn to «3 fijl 



uiSirf©l?t.5tniB 

ENDS WOOD SPLITTING DRUDGERY 

Nfw to# rosl CDUPAgi MODEL * i?n LraiiEr type wlieEJs 
and hitcN Coupler fdr fcfmers, -camei. fc CdttJaert. 

30 Eph r*m p 2 Cyclea per mlr>., ypins, ■ 

JbflT 15 - T ¥ la". Alia Ayjill- 
able ler j- rtftetly for 

truck [ranspjft. ufl 

for detfjlJ «j?re- 

Fhqm SnEinifriBi, lec . G pp t P, B»E 6D5 FkQbl D 4.135S 



L0HQ BED WOOD LATHE 

UBTEign pF Ihe (JeluFS ntivy 

dutv U |T W hjj. bdJ> bfiinri^ 1 1 ¥t 

Cen’er id tell staclr and asrraFuiauy 
be-d lubey 40 Ihs *aj ju\ 
I p 0 UclW W 



JOlHTER-PlANiH 



J‘ J Jl" CjsE iron and Klfd.m 
iisjpn ground adiuyiabie labie^ 
^oi pJj.ning ipun-li bevels Outfit 
I^B " dfflrti Fenw ad;US4 O' 
10 5£T Slfef ^Piiyfrd a^fl dual 
g-iiard a Use any mOEpr Prec- siO^ 
bill lining mchiArnjhl model 
itS.flflMll l^bl|AA AA 
r o h tec^ocy *WvhwU 



32 

RADIAL 

DRILL 

MESS 



Precn-ian SJ j-adialgdil husSand 
ard iesi-..ri>i and many eEtr§» 
Detrih Ehraat up 10- 16" H*&a I ilia 
and laplc stay x IrrrDf Qnllm lr> cer. 
»f (H * J?’ circle Gafit iron and 
ice«r Lm motor pj-l; an.i pui- 

« ,bI ,nb * 89.00 



4 FOOT WOOD LATHE 



DOW the |t>& or |150 unit. Tubular 
live ’ bed rally sere* acH^on Etiil 
HKE U»my yu* moicw < iKf 
Pl-Hie I A 50 30 vh 

\tn ro.b Factory *Q/i#D 

DELUXE HEAVY DUTY LATHE 

Double iftiefded. iuO«ciriKj Flh 1 life 

sal bMfu^s, Miwe jr/i 

!bs to b lacEury *79.90 



Unique: 
the how-to 
magazine for 
woodworkers 



Thert k s nothine cist quite like THE 
WOODWORKER'S JOURNAL. 

Only the JOURNAL shows you how lo 
handle w many woodworking projects 
. . mart than sixty detailed plans every 
year with illustrations, diagrams, step- 
by-step directions, . .helps you make 
extra Income and save a bankroll with 
sdUblt idea*, shop economies, anriqut 
repair lips, bargain supply sources. 
Unmatched bargain for woodworkers, 
from beginners to k *otd masters." Only 
£ 12 for one year (6 issues) or 121 for 
Two years (12 issues). Foreign rates: 
£ 14 for one year, 126 for two years, 
U.S. dollars. Full refund gu*ranlc«4 
on all unmailed issues if not satisfied 



* J f fc -- Today^ send 

C — > check Or money order 

to THE WOODWORKER'S JOURNAL k 
P,0. Box 1629. New Milford, CT 06776, 
□ 6 i«u« — 112 □ 12 issues — l‘22 
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AMERICAS 7 BEST 

POWER TOOL 
BUYS 



SEPTEMBER 19&1 211 
















MICROCAR KIT 

Local use, ali-woaih^- vetiida. Seals two. 
70 -BO mpg, Easify BsSemtrfed In 4-5 hours. 
Send for free delays 



Clegg Enterprise*, Inc. 

570 Fifth Ave. 
mw York* NY loose 
212-3S&-0190 



tit^Strtv Jlp 

HU IDt IIUELBVI. f 

me hidwohd 1 ti likl, ititfi JftJ.Bc. mp KHhi lD]|y 
IMltaCrti 1 ^CJi 4 pfnH( 4 M 



tUMM flffm M tf I" ■S 5 . T !HurtiT' ^ ' I 

■01 WOMAN WOOD, Dipl. K31K3S 

1113 SinliTown 411204 j 



J HJI hir STWI'SVOll.Y 

. 1 JOVFV SffOi BUSJNlLSSf 



MAKE BIG MONEY! 



tin investment necessary 

Vflvr pray iTUM&nonr n mase^ia ib llfl — or* rtn^ enh" Ynu 
HKifU a re* houta a day in lhe pervsiy ^ yow hfm* St*nc3 1 1C lew 
*1 maiflna^ (HbfiJlKlionQuaranla^dJ 4 > Aorid iLanpnd &A£ rpr 
min Urthiwiii Pi/bliMilng.. 0*0* 3V , iJ* N Auirtfi. Oak 

ptnMii«3ra [m\ 



MAKE TOP MONEY IN 

... STAINED GLASS 



T10T-BILT7- tvtv T\i\tf-n+*r CiWFiiiin 
Dni Afl) 

lHlfl 31 - I IVtl Avt- P T ffjr. H.T. 121 BD 
n«Hi nnd Ihf phyl* mndfHwl trtnr d* Trtj 
Bill 11 Fhlg Tlllm Incfcudkig prim ii 4 "OFF 
SEASON* SAVINGS ™ ki afWU&ri tim*. 

Print CKlriy) 



Cm It 

Writ* 



AMAZING VINYL REPAIR 

— $10 1oS20 In an hour* 

M(i»i>[ 9 . repeat business. Car 
horrfli, mots Is, resTaufantg, 
FREE FACTS 6* MAIL 
(ill- 000 5? 2-0444) or 
1 $ 6 . Chicane IL B 0 S 18 



r E nttattd It mi Check w mpner or iV- PlMK ^ 

I ruihnLfl _AjuiTiin«njl $14.95 tack f 

L <JI*W Twl rKidfiiltt pit** add ut« tail- I 
E Jftf tublitiviHNv wtfK DUk DRiifil. J 
1 □ Pl«« n«d SI SCffi F|fl CATJUXMUli 1 

I I BFDN HATI01I lull pf Ddbt r ipecnk i 

I Print tour Himi I 



In most cases, jour order trill 
be cleared, pecked end shipped 

we receive 111 



__ _ The 

AquaTainei® 

- JJ, keeps bath floor 
-|JJ, dry while 
—p - von shower. 

rr-:-', ■ tflurdf vrltilt 
plastic 



J - SiSCCSiliifKlw 

9 1 Ciiifin t «4 



TILLER USERS . . . 



Can your machine 
do all of this? 



* Ulnar# Willi losl ONE HAND. 

* EVENLY break, lorn ft (ill t»fl. 

* Shr«d vesetatiBn without Ungling. 

* Ujrt NO flH£FLMARK.5 gr FOOTPRINTS, 

The TRQY-BILT H ROTO rilLEft-PtiWEfi COM- 
P0ST£R can da- all Ihii and mm\ Thai's why 
serioukgsrdtntrs cwiider it the 
fines! tiller available. See for 
r » ygurwifl Fo-r cnmDlets detail. 

JF "OFF -SEASON" SAVINGS, and 

tt FRE£ 24-paga bcddel dip This 

h. ado mail today TOC 



TROY-BUT® Wm 
102 nd St. L 
mk Ninth Avt., 
'Jmff Ttd>, N,Y. 

wm laiao 



LOG SPLITTER PARTS 



T*C f 3-STAGE CAST IRON GEAR 

4 TL fum« 

10 GPM Hi MQ P&l KICKS 
down 16 ICwir GPM mm v$ Ji00 
PSf fteOM hind ^OtilkOh [4li*d CWflliK 3®0Q 
RPM fPlflH 1 LD« Wim 5 HP 0 r g-rillfll and 3'^ ' Iff- 
* m * "tori- cyU ndsr (ITS 

* ZZGPMute*ilh 10 HPa^r»ii[«r t 2 tt 

\ 4* WAV COHTROi VALVIS 

■\ 0M.ll .rw rilitf v«lv*. 4' 

in-oul po-rts. cyimdtr 
ports W 

^ViEh pve&sLTe MJiBJtiTt cfelfrnh hinds 
rrn on rsEurn slroke 131 

DDU B LE- ACTING CVLfHDEfl5 



1- >4' Ifrok* e H' rod I 13 

3 ^ ' GOT* Tt 2 * " HlroNe- N 1 axxa S 10 S 

S' bore N W StroKB aod 
IWsigiht = fsibB i | 1 U 

t ' bore K Z4 r stroki t 3 ro3 1 Heavy Duly! |l4f 
l'bQHe s ji r arf 0 kBrL 2 J tod HVT 

.■ -^ 1 ^-. NEW ENGINES 

S HP Ttcuanssp 
rtlf _a * F ^ flscoai ilirl H ’ 
HTt »h«M . 4T17 

iHPfiri.fQS im 

\Jjjf CAST IRON SLfiVl 

ENGINES 

0 Hp Ttc;ijin»h Recoil tut E 1 ■ in j h- . Hfi 

10 HP Tttufflxah Ftvcoil'itirl I' ltD 

lOHPfleolviCflfJirl tZ» 

veriicsi shj.fi enginss iviilabie. 3Vi loll HP 

TRAILER FARTS 

_ Nigh ipEDd 4 bull nubs and 

spindle* D#r pile 432 

4.10 k B * t>Ol1 whe*| snp 

nas «ch t?4 
W r i2" 4 boll wh»l irvl 
tins . iich U3 
HOMZ’i bon wh»l and 
Mas iiph 435 
Springs ind 4ft»cKl*i-?jwa 
par pair M3 

M 3i. W tor Cilileg h YiIvh, Cyllnii n , 
HOMk, FriffiSi. Tiivka, WHlQM. HUii anrd 
WIMl. Cl MAd IS. DO I Of Calilog and Spilrtar 
D**lgn Fitl Bonk. 

WMTtiefwmiMimKs 

iljl Ihmod Ortn * Mgl. Fftti 

Eurnivllfi. MN SSKf * 4C1 3)404.1314 
















Visual Effects 



ft's easy lo tint your win- 
dows m one of five popular 
colors Of film Gl LA Window 
Film is the inexpensive way 
10 keep coof, protect your 
vehicle upholstery, and gel 
(hat distinctive look of 
custom tinted windows 
ADD CLASS TO YOUR 
GLASS' 

For the latest catalog, 
send S3, 00 to GILA River 
Products, 66 f 5 Wesi 
Boston Street. Chancier. 
Arizona B5224 




TELEX 165072 






How To It t|i alp tl ri -L MjjiII iiir i-ft ^iv<^ 

‘.ijn 1 1 *■ j rij hLrijeissi la Ml ok. i« m.idr 

l|illv i^u^truMHl hlu|i jLj,-hh!|, ^.ii.idw m 
hnhu‘ ll.iTj- ih ill L Iijdt up# adjiulfttifflfl# 
truidiAoii*. *KWlirtu 4 x. U'un htiw lo 
t I'Ll ifl !■■ I.l I ■ I- 1 I ll rri' P. nih lh*1 ■-1 i*-t UII 1 1 lut- 

IriJ i S 1 1 hk» Ihiidhuiirirl Dhl *t S& 'J?* 

Ofttni Mo I IhH 7 

TAB BOOKS Inc. faith* j 

— — — — — — « — — - — mm m m-m ■"«" mmm mm ■ 



BUILD YOUR OWN ROBOT 



i Hcbtty Rocraijcs' Case only l-tf&cfl 

I Man If a I pa rib. *pl 1 I 

I Son Few 

M fl Cjt 

Name 

'*ddrtn* 

E Cl1y & 2*p 

HO MV BO SOfaCS 

1 . 507 QE ByEprCMwy HOfCTCiS* GA 30071 | 





WWW 

Product ycor owei «|«c!riclly^ 

114 1 1 h; bftCik tshtjws him Iru Mi Ip 

rvAiualto-ri. &ysli'm xa-ll'trinn. A N1) 
40 koutcp ralaio*. Ask Uu \VJn4pmvj-r 
Honk only 5-5.10 poslpaiil. Wfl.i 

iVpi AHaCtoufcrtti 1 . VTlhil JT 



Professionals appreciate 
the quality of our 
portable workshop. 




Introductory after.J229.°° 



Life time warranty * Manufactured in West Germany 
Chrome vanadium steel for strength * Just about every 
tool required for emergency repairs or routine maintenance 
Suitable for all car models • Available Metric or American 
For the Do-it-yourselfer and professional mechanic 
Compac:, tough, easy handling case ■ For car or home 
Recessed individual tool compartments * Vi inch drive 
The right tools at the right time 



hHHIft AtCMiswif*. IftBI w &M! 51 C ■* l }O0?:;i 



Order Toll Free 
Today 

800 - 421-8890 

Except California, 
Hawaii and Alaska call: 

213 - 383-8376 

24 Hr. Ordering with 
Master Charge, Visa 
and American Express. 

106 



HrEtri Acctiiudnt loe.. i W 61 h 51 Lot An-^jefet Ca KH3H5 
>95 i d SiKj* me portable: WQ-R<S*iQP *i a p=*3 of 1 2 2 9 0 □ e*eh 

□ □ *,Tne.rrr**r, Adti tSCO far *hippiTig jrvd handling, CalM 

RfS jdn 6 s * Mf I A'n rsnCrOS iftg: >i l<?lja ■ Of $ _ _ 

□ Monoy Orid^r □ vatipr Oiira* QViij n Amenta Express 



CC» 
j &gna-fare 
Njr fre 



MMM M 



E#0 rjalr _ 



. 

City -StAfr itp 





CLASSIFIED ADVERTISEMENTS 

Halt: 14.70 par word payable In advance each insertion. Minimum insertion ten words. Be id faoe capitalized words— Si .00 per word additional (First 
word set in Bold Face at no extra charge. Zip Code Free.) The next available Issue to piece an advertisement in America's No. i Classified Section is 

NOVEMBER. The closing is SEPTEMBER 41 h. 

Send remittance payable and order to Popular Mechanics. ATT.: Mildogard E. Kappol, Class. Adv.. Mgr.. 224 West 57th Street, Mew York, New York 
10019. Please indicate Heading under which ad la to appear. As a consumer service and in cooperation with our mail-order advertisers who use post 
office box addresses Tor their convenience in handling your cider. Popular Mechanics maintains e register o! such mail-order advertisers containing 

their complete names and street addresses. 

To avoid delay In the publication of your ad. piaaw sand descriptive materials with your request, 



iUTOHOBILIt 



HWnCT »(M Metof Y*!<i*FrorriTNiM* Ebj 5Iim - 

15 DO Arib-Tiwll, ton 97. MWC* Ml M1C1 



FKOtrr WHEEL AUOMKWT * How to do pur mml Sm 

'mpn?™ In JW »raJs« N*w JAW. nn 

to gndmtand. iRBlrugt<wTi lor ywr «r qt Eghr fruch u»mo 
nJrtMlton Id P it.rfMRiJirtpl MUHli rnwHisd Fmi 
OMbort InUryrtortBi PuHuh,^ Cwnf^ny, Bai 3B274, D*M* 

UHHUT TMifti? Dhor you/ aptiAinfliin 
Svto E2H IQ Spaodtecfi-PM, PC Bob S76, Contfucn 
TH 76006 



FlU dll lor Your -Car flaperi mhmw how 12. DO 
PubHhfl^a krtoiTTUlnn C*M*r, P 0 Bok 64MPW, Dtfnot. 
4 *£m 



HAVE QABOUIffill Bypaflil poAtfWi AhkCM - afci+y, 
rawwitUy 1, Pcico fG0-9| LaGringavltto, NT 125*0 

' LECTR)CKAJ| — Ctaiwrt IWi, Fiiti to SO n^>ri 

flans $25.00. Into, 11.00 flfcban Sturdy. fex M7W. 0*ll*i, Ik. 
7S22S 



seenrem of the too vpo caa*uwto*i pmv* 

h mi^uatoTH ftl - MWy Sta Guaranty 
ROADRUNNER PuHfca&dril - f|H 7*560 

UOTOWUEL Ikmw InawWto aft* nuDwiM 
hi im Do Eomhiriino about runaway p*tmtown pooh Bau* 
ftrtwail Ormh. Li 4$4 HvwxWoch H 0M« 

mi n»n*y buying MfUng uud an *pah* tun*, itarnj- 
ttoo JiOfO ft. $ Hudmwi WvprtiM. P 6 Ban 44, ImpwWJ 
tan. CA 93J32 

WATER INJECTION: Automata [to* eeemta, angmaart 
PAW mattad gMaa QQAPM tutor-to-air tmba. Entry nUta, 
Any Cartx/alor. lift PLANS, Bar 293 Port Ortond, Oft 

9T4H 

ftKJP TKt GA 1 PUMP1II Mi Mi Wtohtf u Heor* io Flp*I 
Tour Gar Ff£E OfUAP Rtfurth ftMarch. HK9. Bom 
ift2*. li Mirstf*. CtftomiA 906i7 



PftOVdf Qhl ***** 10- W4 ti**dbyfl*«l Ttoaih 155 
W tavta. HE Hwimu Product*. Mu 
Datay St , ML CkfMIs. MHMgin 4*0*3 

SECRET 200 MPCj CaitwrWar ftflVHtodl IftPG-PMMl, 

flai 2133, SanduiAy, OH *41170 

OLD PM FAN*: Syt*rtoA <C HfWIMB MOTOR 
NCWL WvU l LugMl CM Cv Mhlitat 1954. 

CW 4&u pigt) cM flsSi itch menm. vkfnrDHi with Ihooundi 

Old Cn tor £*1* — Plui PM, tlffchturD. ntgloraflon 

taivdrfvkp CWityJn Tlfcrf l?Qiuiiim«* 5up*cnb*to 

th" 'a**' or dd W Nfl Hta Shrtd to. Htnurangi. U» 
Nthh Dept PH, Ben IDO. tatrtmgfiw, Vmwk 05301 

"" PfteVIKT ium ftrf . AulD a 7 : CofTWi#ni». m 
Erthfgy tag Euy ItWMllMipA E?4 ifl. Rhipiv Cwp.. fci 
MG, BkKrnngbn, CA 923 10 

^R^jWr4tFI>^EJUlTUnAL CCvrmiana. 

CAftfrlwiaci-BuiM rounhtr ntomuHos eatived 

I MESi I i ■■ — i .. ^ u- P 4 ■ rm _ ■ m _ ■ iii ii uv 

Um/lftl 1 ¥miH k -r (•rnPrUI C.r^krVVVnnQ, PVfrH b nHlDDri, # 1 T 

iw« 



HTOftAinJC port fsW ywth Or true* Cl* graMSy Ir^irtnw 
MPG— Fsr nur# whyrn ^ii wi Sand 14 w u: Cfl. p O to 
*32. Hh4 w, Cotofhdo 01D4t 



iLPHO VWH OWK "W MPO CARBURETOR!" Jc*t 

tTWbr O^torniriH Att^*jir 4 - ir^mI imA d(W 

rrw 4 *d rrtlBAtpi. tottod pnnetotoh- 11^0 ^™* n ?i r 

PH20, Bok ifl* Anttocn, Tw 3?D*3. iCopywitM 19flU, 

FREE UTALOa WwVi Fin«f hfemRw SwKi 
vid M*nj*i*. Many DtowiuFftPd Sand iZQttfr Psalhga 
irtd Mhndtrtfl C***mic FUfrMMn Mi l 1017 kyPftl*. L« 
CrufSMk PWHH01 

PfWA^IiaOiRiC DUAL^UEUED autohowlfi 

G 0 i i* R A Pi»n*. InkTutfipFia and Pvta Sw™ tor oonwHng 

yfltfMf. HOJB HPA, Bto fl73, Cmyp, NQ ag4 

OAA CRUNCH OOTCHAT Bultt uur urb ih«y 

CbmpH* pin and MvUrusttotm Inltxnwlton (VOQ utri 
Lta CWDuFphn. *14-9 Awn &vd P*10M. Nomndah- 
CBM. I1W 



■O-PAOE DttCOUHT AsAMHrilUB 1frBf»flB| CttoOft 
ti 00 SOA. to. s*i LAhn, ti J O70» 



2 1 4 POPULAR MFC HAN ICS 



WOHPEII Whit AH fw PTuOwti n L*sT Do tay WgrtT 
JUB twy Worth 47 Tiy 2nd Oprton Tr# Str^« Ctop* m 
RBh**Mna- For FrH Soe 1004. SWrnlPi FiUt. OR 

9TW1 



VOLKIWAOEH M-«cprwinn S&U1 inflita Mr* H75 CO 
pw *1 i 4BM*-U»y talk guBmjB*. FlA Dvtlila. 
flD.DD. S™, 0241 UntvMraflvPa^wly. WnriDP<Sikm. H.C 
37106 



F 0 UW; TNElEOfHlUAT OT M«J CAJ»mETO*L 
HtiiBflB Diiajfn*nt»d CErreihlM "Mjm’TiU" Intonn*- 

ttaA. tl.00 (ftBlbrdBtto) WsrBffTB. Arpann* BM., 
WRMlui-Sitoni. VC Z7107 

AUTOWHILE RE-TUHHO FOR MAXIMIZED ECDHO- 

HT SJfflpHiBd tBCblKtuM ntrti» HPQ HJ + %1 DCTA1LB 
FHEEI TBQfintMnng, BQi 1211MB, f+wtek. VA 2350G, 
Tm«prwn« IHHI *Bt 20 M [WWdHigJ. 

TOE ^^ETCHFa COMVtAJlDM BOOhL XW MPG 
CfcttiunrtDf, tocoftoJL EMdTto, HydrogBn. MbHIvib, VB Id Vfl 
Whin hector. StHin, M wt. 1'7 &5 AeAtmdflbiB Hirtmi 
&71 473B, Ayrorv, Ufth 6*620 



THIEF Cm i Sun vou Cv irmpAnwifl mckSiiicbUoti Do II 
Ytt™n *nd Sm Eiry T* Fohk^ Ptom^li 0 00 Hotal 
Winiiffl*. 1075 w bO0**d FtmOii*, U *6220 

CAPIEE5 PtSTQM HHCS w WV 5« TECHHQLHY 
to b*« FUIL OIL. LONGER EJWME UFE. Giwlm*, t>*. 
bmI ORDER hi 602 2*2 Wi Or wrd 12.00 tor Ottfel* 
TOTAL SEAL HETOH RINGS 222% W. fctwrfl*« Vi#*, 
PhMniE, AZ AS021 



HRET IRffi M PWWTr ArMiinp urerm* Miq 

bqb *flhM Lngjnv btoddtuiKM V 1-00. FWlyndirtto SAS 
EnivprlBBt, F.O B at 374, h to mb, o««^b 3OD01 

WQH-MB-EAGLE CCtBIUTEl ~C«* - ELECTRICS - 
lMHfPfli HTSftIDS - EXOTIC VANS - BURMAHIMEB - HOV- 
ERCRAFT. BhlMv dBvgPB. Endarsad by pt^ttofl- 
Bon* Cbnvlhl« 04m hvbiNDN Snd li.00 tor calitog 
Ou«y Ljmn, to 2 U 1 B. Pm«ix Amom 6506 A 

HEW CAM - Diilvn Cort, C* LEM nit 1 30 W Man«y 
RkB Qvmwi** DCO. Bai i«7. BOta. WA WCl « 



,L DOUBLL YOUR QU WLUQE SfwtngB - AlAdukMIvm 
E. ngfn** r T Storvu FflEir Almaudfl. GTA9E. Mfflatti. FA 
1W7 



AUTO UPHOLSTERY - H*dy Ip Will tang 
ft EAT COVERS, bBidhr#i. CirpHi. pHTvBriiUB Ippt, niMaka. 
hitodgr nnm knniHjy ow» AvB^Bbia tor Vuvling. Volta- 
**gcm Gm*. OMiun. Tuymn. Mi * TrucKi. Spuds Cn, Ccr 
4H, P¥rh*M ferd lAirnl |?« tof CATALOG. ClTH 
Tapi A CqvHB. ira e. COK4AM1 £NP. ttopt p. Pmon. 
Olfltorrtfl BUM 213-795-11 « 



FOLKS: ZM UpwidB^y 200 WPG C«U#¥tor Rm*kig 
rtopOrt 11. DO [HBhjfVlBbAll, R totanhdi Mhil Santt PUS 
Bub i76. Gw Bndg*. r>tow Jniy 0BB57 



ILICTRIO VfHICLI 



1000 litai Tfi.nl. Ham PUkOcaI 20 F^g*t liuumMid- 
Dvto WTtaHl* p tills CilBfefl 12.D0 h*MJ-PM. Be- 1237- 
f G. Mptooum*. Ftota 3Z631 

ELECTRC Cv conwiton runui! twABh^rougn traa 
Stop-fry-Mip hisliudonH. Dn^vs Dmhlng: Ccnwihxi 
BppfQk Si 300-00. Fta y«ra RnAVQfvDBWicipnwoC 
JJ7SB IntonnhlipftfiOQ ** Eton &Q3L ^7flt . SlTti dlTH, 
C* «W1 



AUTO lUPPUll | UUIPHIHT 



PARTS: Army J**p Brtp Qrutk pBil* Spvp PhfH 4 
EqL^priwnrt Co . F.O Bta 751 . Lnungtoa K&muchy *050 1 



ALTlRKATDfl'GMnwpUjT 000*1 DvM. 

HBdBknd EngLPMdrg.7505 BVahniliTM. Lb Vu-gu. hiMVMdi 



HEW CARBURETOR Bor* IDO + MPG* Faur Wwfl to 
v^Hnzi GbbI Drtyyijigi vtd irukuebani 110 00 
GuntaPIb*. Carto, Rnd* 1, Hffdwdk, SouBh Dakota 57346 

AUTOMGTTVl HCOHAWCS^EFIRISHERt Ftopak Yw 
0*ii Air^tydmube tar Totto Datpia Fat Vtay Twi. 
lOiH Arta, Pk onu. Calitomn 91331 



ACCCnOAtit- rta Dalltog 1250 BEVERLY HILLS 
9CPTOWQ ACCWOftlEAv 2ffi S. ftobadun Bhrd, Bawlv 
Hta CaHtomli 9021 1 



NO MORE DEAD BATTERIES i Baltary Anatyz«7. kwtarttr 
tosls DHtory ariijmfliLii 1 . jn^gumux. soltd itoto. i*2 96 vbIlh. 
FHEC SO-paga CtawiE Atjigmoitw* A«waonfl» Catotoo 
indufjDd. only M £4 ? plus Ji.fO p*h - S*«d ?Jyks£ gr MO to 
SD5, Bqi W, Lindan, N J CTO6 



MOTOR6VCL£«. aiCTCLM, 
MGTOfi«€OOTEn» * SUmill 



y mi Bike, GO CART Part CiLrtcn*a, Nbw Mol&t-Ei. 3 lj a 
h^„ tes, 5 HP, $115; Tlr« P ate. L&h«i P?»». &wd $1 tor 
cftlaog r*xth*rn Hydraulics, Ospt pmCb, h 37 ftiYBWxid 
Dtw*. Bum t wll». Mirvt $6337 



HAMtt tlLIPIMQj, AVATIQM 

OWN yCHV cun piana and FLV FREE II can btr -osna Wrru 
Itv rtoa intormaliofi GREAT AMERkCAR FLYERS,, P.D 6 at 
TQM Cwiay CA 30242 

RAMJET Hrflo?pflnr T.n^rm' PBini IniL-utlwSQUfT™ 

hiitory. Ilft.OO E-&F. P-O Bta nflqj S+n Antoni a T*4 *i 
71214 

DESIGN Buto AjrtSLBn^, Hang DHan, StwlrfM 
Itorfl. flrochuie 20c McCoy Aircraft 12820 S. Flguanu, Loa 
Awm CA 90061 



SPACE A ASTRONAUTS 



BOOMERANGS- INCREDIBLE REUIRNE Vft# CWi 00 i- 
Ecdhrg! Odar your Fue ealatog today. &scniBi at-gMan, 35$ 
Pa^fc, Monrw, Louman* 71gtJ1 

aHOGRAVlTY Prugukion &pv« fm BrtH^iura! PDA, 

to INN, CcBYMid mC 2S025 

PUL4JL S0*c« tood Si-rpiH Oh^fe ».». Gag Hm, 

1356. MlASflBEttfD, Ky. 10965 

SPADE SHUTTLE Caluntbua Ccnwwitoraliv* SurtipM- 
Slb>flr - H £o SpacwInlBu £41 & Demfion, ftonbon, TK 
Few* 

CDLUHBIA nPtoH itttor p^Cito ft- 10 S5 W a 11^14 H00 
Dthw ptahlH JIMlflafcH. PLtsla^hH 00. CtatoNi: A monwy OfdW 
to. Photolab, BOh 21 121 xaniwry Spau CVilar, FL 32615 

BREATHTAKING Utor «flla^arn D n1. tauren Of SHUTTLE 
COLUMBIA DaIufO, 20X25. wtth quoiauoo, pirftTprf OO B0 
pound A iptondKl g4l. Satalacbon CuararlMd. Sand 
15.35 to: Barm Oi XnowladQa, Bok 163-C. Fargo. ND 5#1JT? 

SPACE Btadtta Goto* Ptartoqrep^a Spacrty DB-v'NtgM 5 h 
Ti, UWI « 10 *. BC&. n - 14 'ft. 1600 LAUNCH B * 
1D*,S550 vtw. MC Inttod* Eipirnton Dhla PghtoQi |1 00 
Shunto PtVrtOk, BOe 753P, mrblito Florid* 327 B0 



HO V INCH AFT 



AEAOCAft Amuvtg HmvtoriB buiH aauly wNti or^nary 
took. LjtmmrnwBr angintj pOw. Cimpf gr» man plyi Hm- 
ara, flu* Ftaviard, oatkwari. Sjdmby* tw liml.srt^w^aiof 
Comptoto cgoBN-uciion piana and taoeftt** 19.35 
Avo-Proipcn., &ct. 5 1 16PM. Clarion-, no* Jaraay OflflOft 

HOVERCRAFT Ptafi U C^atos H 00 Utali 

HcwarLfari. ft* 231. Cordova, ntmoia &1242 

1 BARTLETT FLvIhQ SAUCER CO^ptoCh PIU^J And 
ply Sm» 13 DO WMt: tab Bartlalt, P O. Boi 150-Mi 
StMratoto WA 9BM3 

NEGVA VW KhWir: M-wnPomuiroo $a Nwtoric., 
Haul*, IN 47304 

HOVEHBKE1 Plana S9DQ BrOfhuD Virln. 47 1 
W». Mjwi. Oho *4310 



CS-RAPIQ, TV A HAM 1QUIFSINT 

GOVEftHMEffT Surpiua raoawata, Irvwnman amopar- 
wrepant, pvT*. Citato? 25d M&«taia. HaFian. Mau 
□1906 

LINEAR PLANS, pans, rtar gotta*. Fra* opmtog, 
"ShlKHr , Boy 13TJ-6&, ftaradlU, CA 95969 

POLICE ftanm, C^vlalA, A^tonnaa, C8«, Radar Dotac- 
tora HPfl. 0oi i&&4. Cww, CO «HiB 

LWEAAS - Sard Btvnp hv DaLuli - MAT CO S5 mEl 
BoiHSC. CadiiiK. Ml *3631 



LfNEAAS> i«W, 3 -joMhj. TranaWmBd DeUri Boha- 
rtlMUCa, 1200 Mwitiic. lO^lft fbciwww. S4 L0MS, MO 
53tZ7 



(CpWHnyMfl pn nfd PW) 





CB-RADID, TV * HAM EQUIPMENT 

icomiwf paoa) 

SUKAT SofrYton. HcMri CftYgTAU &7S 
HADK10AL ES, 3*63 QtpUartd. Wit. 540G1 



CO rHEOUENCY EXFAHMftS, Bocal ers, Ho*-7q Books 
C ewtog 13. CB City, Bos SlSoOM, Ptwaim AZ 05046 



CO SOLVE ignition ARemaior Etc interference inawn- 
ahtoly. Detail* B 00, L.L En#<7tm, £4 OfflDrwjk. Q'Filkn. 
U£J fi3M6 



ELECTRONICS 



MECHANICALLY INCLINED IMfYIDUALll AtGombtt 
etoctrow devion inywt homo Knm*l*0ge m tKpwW^ai^ 
nmrary, Gel IHHM VI Bp*n- Bmp AhOve avarnja pft;?fls 
1300>HQO*k. poutt*. Stku handled fey 9lMfi. No :n*a*t- 
moni - WtrU Ifjr h*e details EktCTHONC DEVELOPMENT 
LAS, BOA 1SHPH. PINELLAS PARK, f L. 335*5 



TMtFlUlSTOnS, Send F V Fnw GiU-totf H*-rd torfn^ 
art, NiifwfwjB, it flow 



NEWEST BPVBlnpmmt! V UU r EMR Elrtiran rttoSdUlO 
r*p*H«*t Pocket sued Bohfrty apeialea. V»ru1ila. ISA. as 
EMfl-AJHfTS-FlC, 561 D WKtheinw # 723PM, Houston, fuu, 
77tiS6 



SAVE 90%. Suit Vcur 0*n COmpiUw Fcuo DbIjiIk. 
Digs!** CWp^eSon. SUM 02, 2 723 MW Bui* Dm. 
Fhaen*. AZ ft£W1 



ITMIQi CAtSBTTB TAMA, BTC, 

■LANK RECORD**] TAPE BAPGAiNSF Catalog 25e 
Tow, 3i3M„ Ovuurtc. MO SOW 



NEDOflO-TAPESl DiiCOunli 10 73%. All labfHl. nti pur- 
chase ofc^galioni. moiwiin. fraxMif dividend cerfic*ie& 1 
1D0% gbArarlBa*. Fiw dale*. Dacnjn! Mlwc Quo 65G 
HUr S. P 0 to 3000. Depf 14*6). n** R«Aeh*. ^ 

Vert IMGi 



THE AMAZING 1K1 POLICE RADIO TAPE, Tog trail 
baftava rt irt/ you itHr it. $5 00 to Tape, P.0 Bax 427S6, 
Tbawi. 0903 



OLD RAWO Prnpfflfn* nn CareaffeM, Free Ctftoleg 
Wlllivrix. 1f1 Mudjw C>1« □y=ifl, pho* 44035 



t- TRACK — Cuaseflfl A dwtof Pity Csasaftes in any ft- 
Track PlayW. 529 95 ptUB $3.30 Shippnp PDCuift r 
Erfle^t msas. P 0. Box 54EB, jnden HW SMwi. FiuNwg, NY 
1t354 SAhslaction Guaranteed 



VIDEO EQUIPMENT 



TRADE V^ur Vritti Dim, Ctaaiiaa, And G ama Car- 
bftdgn, For totofmaran Sand 5t.cn HVCOTC. 245 S Perry 
St, 31 Mofy'i, 0b» 45B65 



CAMPERS AND TRAILER KITS- 
PLANS 



CAMPER-TRAILER KIT 5-PLANS ■ ?1\h WN»ta - Velt* - 
Comers - MotomofTHfl - Simple ocnStrucQo n - Save! Calalog 
ttffi Glen-L R-Ve, BI52 PM PoMctam. BetlHowar, GA 
90706 



REPLACE ynip? IT A II*] nrtcfi tail with rt*w §AJ-T-BAj am ymjf 
Hart IWfi will toLH^d nrT H 1inw 0044^01 b*ginfl Id 00014 k»34. 
AI*o prtvo irn ihfil Per Pm bmhure anf imrsducto^ pnca 
ofler direct Ifom nwiuteclunr, wri*- MGS induitn«a. P t> 3, 
Denver, PaiTsit 



BOATS, OUTBOARDS, TRAILERS A 
KITS 



BOaTKFTS - PLANS - PATTERNS FBAHEPACS - 
FIBERGLASS MATERIALS - Wcirifl* ^ cAtilriff - 300 
Designs I'JflO' ■ P ^ - R«h^4i* - - POWEN- 

BOATS - IrttwenJfl - Outopns* ■ C fuM* * 3portti*h*a 
HyJtrtrt4nB3 - HuflabOuEl - KA V AK 9 CANO Eft - Lerge SeNC- 
Qon - SAILBOATS - DByseilm - Tn^railm ■ Mghmi.is 
Molm Sarfw ■ FIBERGLASS ■ Ob»- Rewne Fo^n-C.Fta . 
CATALOGS SJ.W ■ "IndtHte FREE UhhH Bttrfiuw 
Hprffwsie F*B»ninff5 - - Hlg^m^aili - Okie - 

Efc,' - (ash ' 'AMATEUR BO ATBUIUJINQ' " - In - Frtwglaf 9 - 
Ftyfropd - EpcsyWtMM Sulmlwi TecimiqLfl - 9600) 
CLARKCRaFT - 1 H-P Aqirf Lane TcnmndJi. HV i-i 1 » 



BOAT PLANS ■ FRAME KITS ■ P*lmnt ■ Fowbotfi ■ 

■ Ckitb^aid* - CHX*f - K**4ki - FtoMMatfi - DuCk- 

boau - HauMsbodis • Huratoub - Denes- - WUUxub - Fisft- 
w>6 Boals - a to * 8' - Consfjuci to - Ptywotf • CoW Molfled ■ 
WPed-'Epaxy j FiOergi^M ■ Steel. Lu»&tfi M3, higfiatr 
iny. pmw meinodi irdw^a iiM/uctions acp#t«l^ ** ama- 
Hun. Mu whing ! Supphaa - Faiuiimga - Ftoeirglass - ^.esns - 
GIuba - Scars - Books - Trailer Flans. Huge 1 44-peg* oefcabg- 
52.0C lnciud« Free BoatbuMir^j Soppiei bro^im. Ginr 
L MiTin*. 9^S2 n^Kii^, Pppl MP, BtfWkewer. CA 90706 



KAYAK - CANOES - PLANS - KITS - PATTERNS - Larg? 
b***cDoti m Ubergiate - ptywmtf - CATALOG Si -M (enw- 
DiAiden Curd* - 12.00 1 - C^rhCmP! • W Aqytiane ■ 
Tnnawnnila ■ NY 74155 



EV INNUDE tWD B*igam| . aJI B4« . SflOft McCiiHHtl 

pana . S:. . "landing . . . EteeVi Mtara, Bta Merriet Hoad . 
Lynfra*. ktow York 11563 

BOAT kits - 27 butnut imHi - POWER end MIL * 
11 -3D' Molded nt»£Qlaie hirU and riaeka come laetory 
uumbi eet - yuL oaSM radbry -hootod imaoor. halt lat- 

tory-butfl cotl No enpenenc* ^coutfea FREE 48-pag* cata- 
log. Lugar. be?*. &C-fli. 3&D0 Mr'#al Higlway 13, Burnable, 
Moneaele 5533-7 612B9CVXKH 

TEAK Lumber and Ptywood. Cuadty Woods Ltd^ P.0. Ban 
205, LAkfl HiawaTM. HJ sma* (301)&7T43742 

FtBERClaSS - RESINS - K'cen» - ctoth - epopee - nut - 
etc. F«9My pro* - CATALOGUE £i QQ (tok "COfA 
PLETE P40ERGLAS9ING- Sd.oOl - Cietoetl - i*-P| 

AqgflJeni - Turjw^nflfl. HV Ml» 



CAM PIN O EQUIPMENT 4 TENTS 



FREE Cto4k3C Evwryihmg fer C^n^mor. 30* 

4Q7N, Boguia, Now J4I**? C7&M 

" make" HOT " W ATEtT ^^C impiiva tiw Gamolde. u 
OrtaHa F|m J£ 00, R^L-idoLJH Klta Ava^blt Kalr 1 - , 7002 
reunn Avhilj*, 5w^n, NY 1 KM 



CAMPINO 



HUNTERS Cirrcwt, QulJiM»-no*i Dor- ! Fdigcl Gear, EK* 
dfgtniiad. GM My MtfluM 5 «nd 56 30 OLitdOtf 
C^iriuttanb. Ben 2933 ’ Ban Anlonn-. Tajuls, 70229 



ATHLETIC AND BODY BUILDING 
COURSES 



KUNG-FU FnM UHargre KbU. Ban 1755, OepT -PW- 
81-1. HeooLjiu. Ha* at seaoe 

TRIPCI5ES Las*. Hem. Ftfi 13.00. - 7nmc45as- Box 2543. 

Nw* p&ti n**5, va iaeofi 

BODVBLIILDNG br MEN axl WOMEN, Fm CMatog, 
Spedly M«|e F#m«a« Kins* frlnftM Centre. &*p| 41 Sea 
13213 , Whdehiti, Oh^ 4 S 2 i 5 



fitness news digest, p.& to ». Remeriwwn, 
Mti^ine 21136. lni)T>drfW^ Q>py — Si 00, 



SPORTINDS GOODS AND 
EQUIPMENT 



PCHJR TOUR OWM1 +* u?4%. Filing 
Si. 901 WCPUkig LI I Me? Mgifl*. PM 875 . Dep( PM. 
Wjk^viIIu OR 07370 

MUQLElOADERS — Dismui’iI f^tw. Luge Betodtoo 
including Acceeeonei. Catetofl ttfoO The Powdert^m. Box 
?4flG. £-iL Nnrwiiih. NY 1 1732 



HIK ING BOOTS. Kasingar ne_ Twtwicii Csladg 
Gor?s*ii WKlKirpHning Shoes. TechiMl Mwmiaineering 
tot*. JC Teien^k &x Boon ?&e Kastsigp. tSSJI 
M.E fl» Si.. FWtkk<„ WA 9iMf 



DOQS AND KENNELS 



FEEDING YOUR DOG "JUNk FOOO"T T^eai ywi (h*m 

to nrfr*i$u* JVJmempdn btKiJl|»l Ffr im^ lu¥^ 

11.(50 plm SASE to. *41 srn^pnjmn PO Box *36, £ui*M 
Sprv^fc AH 72M2 

HSULATE D DOG HOUSE PLAN Poor sltim oyi tor emy 
cMwurrg. Rod! 4 |jiwj1 FYifllowpy ctf plftn tf i «ppeer«d 
il. P.M. »p.4a0ki 500 Seraj etOw 1*. PpcEilar Wn?*wrDa 
Ito VOft, N V 101Q1 



■ATTIRI1S, OCHEHATQHS 

GENERATOR FtA&NLIGNTl^rnrti Ma ialtunun Garter- 
aCe Ydur Oan EtedrfeiTy By Squeezing TH* Lw*» ShK*jrajr 
ArtO WiLof Rupe- anl, H^h-ImpiLI PluXIm. Only 19-00 FuSl ■ 
pens JhfTt Ernst, 6S5G Mt>hd OrVteOD* Bhd., Dept *10 PM. 3i. 
Loon Park. Minn 55426 



ENGINES, MOTORS, MAtiNETS 

HEWIPf Cv AAems tor tor 1 10 AC Pl*H4 Sorw.pg. s™n. 
8oi 591. TawviNi. fiOndli 3??t0 

CONVERT 3 PHASE M&TOFft to amgte 9*^541. 7»urt anl^e 
shop - 100% Hoiws»r**r. 50% Jinoe No owliy flenss *»«Sed. 
GuafinleetT Piws. £795 H#qin todutont*. 6 om 672-C, 
Cur™«e. &A 3gi?0 

SPEED UP W SLOW DOWN ar-v AC hr Hi motor jp 1o '4 
HP RpU to toOO, Vuietn *eqw 4 »ncY 15 to 305 Non? 
1132.00 mdudft *hip3ng Mar-: EledrtYbcai, JftC , Bom 998. 
Ttohcnu, FL 53555 



TOOLS FOR BALE 



BEND 25* Pdktog* tor Free D r i '-■ artd ^u plui Tool LiflU. 
S4veow6C%. Santo. IsSnacTt, Holdsn. Mass 01 62a 

NEW * in-c™ qua 1y *cr*M3rv*r. Twto sto4tad, M pnrfto* 
toe* tills Change rt ictou^da Heat 'mated tor maximum 
MiMgto. Hfta^v diAv' &srid £7 os to: Scto-riAtof. HR *, 

3B&. New -FHTtflhJ Cl 06610. 

HEW “ INCH GARBOC C61CULAR SAW BLADE 18 

Twjih SAOO-Pe^pJto S^litfSdtor 1 Gynnsfiteefl RD 
MartL-ludluih-rg. 742 North ?2m. Seem*, 96103 



AIR TOOLS — Free Whotaui* CaLatog: Hoaswr 
CKaatruting, 300S Sample, Souto Bend I no arm 4061-9 



MACHINERY, TOOLS A EUFWJKS 

BANDSAW BLADES. CkHN Tipper S««S. Any $Cr*. 
Free UtwrpTLev- Ktog Saw- 6E*i Tlde^arter Onv* Iterfath, 
Virgin 3MW 

SHALL FOUNDRY Fum&jCtfa, Supple*. Fia* Mwaiur* 
Pyramid Pradirfli. 3?5fl Soulh 7m Awnue, Pf» eoX, iVuwrit 
BS541 

LATHCS - Ltorurt ^iirr^r Shtrtto ■ MKtili GHbfl 
H.OO, S+Kip Sup3to« 31.00. CvtWHI. 2100G SflVhft FV^d. 
Spr^itoki. D*iuj 4MQ1 

1400 Catatoga Laled and Dea»4»d. Sou'-cea tor Ev*ry- 
Kng bMfinilito. $4 00. Maabertoj. Box 67S-G. Fairfax. G* 

MAONHERt POWlR TOOL CATALOG BE WILKE 
MACHtNCRV, Ovpt PM. lSi& Mi. Fto», Y*x, PA 174® 

feUKTTA PLANERS, BANDSAWS At iMBt Prices Arty- 
wtmrr Fra* WiwnMbOrt. Pifithpp. Dapt ft Bpj 721 , Ekhdtoif U, 
■L 60- 26 |312] 632-3633 

r METAL Culbng LWhe $71.25. Talg, 15048 PmSSr n 
Industry. CA 917*6 

BUILD an tor 135.00; Huay Hne. 1 15 Pound. Hwd- 

aneCF4to* Drewmg*. hitiyflikSfti, S5- 0G. JRA, 0095 

F«i^vw RrJ TUrttoOk, QR 07141 

PROTECT oOanuive air carttofn*kH3^ SukJ-*iaie llhie 
Ebuiltn it-jla &P mrtlur d JJr took rjeveletu PrevelKa m*lH 
Pccrtpresteir bLniixrt. Just prjq in. HOY ACto 1 H P 220t AC 
to 2 K.P CJtoei available Chech or monay 

wde* BvnM Enterprises. P.0. Draper |. Oona ap^. nm 

80032 

SAWllHJ.SFtorri Jut*. Flira &5.K. Hum* Su4t SsiWA, 
BO* (453, Mar&hltoto. Mass DZOiO 

WOOD Wasle' MuHipufpwa ?u*v Tm* (Shop Smrih 
Type-J - 1959 ■ Fad&fy Mh tor Woodcrafl MaminoCc-., Ekut 
6S9 - FM-*£ CKy, CA 9Q71Q 

JU HUILD FULL-SIZE METAL LATHE. USE SCRAPTjUNK. 
F«a k*Ynial»h. Tannu^vilifl. Box NorinviJN, NY 

12134 



BUFFING A POLISHING 



RK FINISH iH Malali , Hard-To-rnd, ESlUz CiVnjrjunia 
Bgtfeig Uqtof*. C^eog. H.00 [ReryrxMhto| Eeahmpd 
PMVB- 720 L6rtc*atfr. Etorwyn, P«!rtfyhana SHI? 



BLACKSMITH A FOUNDRY 
SUPPLIES 



fohges: gas. eoal — Mm men* — tonga - anvila - anvil 
hanche*— all bieot*mrfi -w.jpplia* tatotoj ti (ralyrtoeo bti 
orderl. Market BJBckMmfk Shsp CKnncnabia^ 

C^nrwihurg, Ml *13-17 



ENEROY SAVING 



WINDMILL. Beetrto Cu. Segineu Driven To Were Free Or 
hqum W1ndm4. PtonH-lSfti Hadley. JiOO 3*d Menw 
Sealtte. WA »i?i 

BAflBEgUE Sl^p ijjirig; Ejportame UglH^ Fi^J ►> Sfihd 
ywrCtortofl! MrUa n QWI K-STAFTT Un" FXd. 1, Eco- 

nqimtei. CdmfAelfl Mit. 5wd !lBl1-ariiStott?-*d M6ffl|»d 
amotocw and ftaoa to MSI, Box 220, Lfcrajy. PA 15120 

REOUaE^Bmi^ BUS Tear Round; ALrttny #rth 30 Ya&Ji 
Pe#ai Compenv Entonef^e Telia Hem. £3.00 SASE. Dyke* 
m. 3, Box 232, Delrnar. Delaware iWW 

freC Energy 1 Csritravetolei Survival PijbXMh^i*, Tlxee 
fiHfln- Flort^nJy. Gap-. Gltolirto. Gvn* mt- CaLuiOy £1 
Conauriwrinra*. Dre^ 537. AtompgwBg. NM fiUllO 
" CENTRAL NEAT FROM WGODr Wncto&urhng t^to'n 
Mil Nwsa. yNM Ti&t wetor 1 Detain. Tflfcran 

C0rp<^4tJhrt. Boi 999, COrtwny, MA01341 

HUIlB ‘YOUR OWN "BACKYARD ENERGY PLANT" In 

si hours tor 140. MakdA AtotihcX Fuel lhai tw» yAJr Lft'. 

Home icr r-Ba per gallon 35,000 Deing i 1 Facto ai 
fieport- tiflff. RsewfcO PM9.eo« lM.AnDwh, TN37QH3 
^Copyemied 1 M e h 

CUT Electric Bills- Ccmptofe Windmill ManutvCtorert Lrtd 
12,10 GHHI. Pan 15. Onwti. MA 0»53 

" SOLAi XiAN-rO tor CM tcOn 

to*d 1200 to Cdr.ilrucl 3 1 an and Dela-a S*1Yf tS.CO 
5 COK Lean-To, Bex 162, Bamn, Conn 03037 

SAVE $72 yearly wfth ne^ly lrwets*j ^piace dwnper wv 
|ncX. Adjust damper in* CLEAN and CAST way s^d etwr IrlY 
ton* pf SAVING! and OGNYEHI ENCE. ONLY J9.95. Saltt- 
tojdtiort □ jziitL-iLtKHi Free Lrerel j»e Spaicher tr^wprifl** 
4000 Mantflamery . SanLa Res*. CA 95405 

BEWILDERED fry CneiQ* Saving Clems 7 dialed 50pa^e 
Aep«1 -touHyiea aHemalryeG. uairy] easily appred "Pe> -QfT 
Melhpd Sadiafadipi G4tor*?^tipd. Sn™a 15-00 efr. 
'InTvivirt", PW9. Bdk tM Gua-lpK, Ortarto. N1M 

tua 



(C*nlirtu*d on Mil page) 
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minor myjno 

CCWto ed ftWi Etetfflhg pegefr 

H 4 HV SAVERS bf WWOOWS, DOORS, UnitSft, 

QUM O OQ GWC. 1*13 Awty M L» Heu»tan. TX 
ITO» 



UNDERGROUND HfkJttlfi. Mfra lh*n » mE&mielton 
UunUfl. IfflJOtk IniefnnIKnnJ. Sulla IK. I?77 K 

StieeL N W , Waahi rgton, D C SOW 

SAW Energy, Solar VTUar Harter. No Pump a Moving 
PWI Camptoto How To F*!ar»— Ruth $5.M to: Sift 
En*fpns«. to S3. Winger, M-mewle £65i2 Money Bock 
Gmarinra? 



6LHI LITE SOLAR CELLS 4 r rated .45 vOlU-2 Arfipfl FtaSh 
HOC or I«n fw SflSW- EJ Satea. P.O to B0D5*. 
Cijnl-n.no. 10 49015 



SOLAH & ALTERNATE INCNOT 



THMHNG tod $1 ,03 !□ Am*™* 

Sedan. Ifliemelrthfr $kiAr Enur^f SotwfV, M2RIAT, US 
Highway 190W. Kltet-, T* 7&Mi 



HYDRO PQWER. BuiUypur qmm WAUR WHEEL Dw> 

AH ytxrf Om\ ELECTRICITY. CortplW* dI ptina $2fc.K 
Ban 31.9. Kite™!, &.C . Caredft VfiC 1?& 



ENERGY KTEDRATXM — Boot an Alcohol. Methane. 
EWcttfly A Stter Svilems h* HcreUM Eiwyy PUcxMioii 
$2 AiEnSy. P 0 Sop 707 Leaner. Tnu H64f 

HvimOOfN FUEtr C*n#Ma WinCim an? A*a Con^ 
*W<1 Phji IflbtUMJJdft Ott Sale St rag* pftrf Go-nnf- 

afeng Hydrogen Fret Complins PacJugr. $10.00. HDA. Boo 
873, COftOOftl »c 



WOO&SU4MH9 RADIAL STEAM TURBINE OwwifeH 
of Etec&icAiri FU Cm^idienl CiXTwartr CnmpWl* 
Pl*m: $6 95 OlwwpiH Sot 3»n. Sl«ifm D. TnnxiEe, Ortffijk 
MSF&H 



HEAT STORAGE T ANK, Borkf wxy own, any see. insulM' 
*9. Brtffl h*ar surJung-rn. tfdgfrniiDori $5.M <r*tunfllab4*-| 
Camfdafla pUm $l2tti R. C- Syrt*#"*. 1«BCpnriMPil. 
FlfMWM Spunga, Mo. 64034 

"SOLAR Ctetaa Dryer Butt Your Ow OsY^a 
InsHwfe™ $5.00 Bufrii ItaTHllKTluring. PO to 2*54. 

SacofTp. him Uiipi &7801 



SOLAR SOURCES NeUmw'da. "WHO'S GOT f T" Crtl- 
109 , Deanna, Cofimwte. SyMnu. 4ft# MANUFACTUR- 
ERS Lntod U 50 WLWCe CONSULTANTS, Q*pt SM512. 

S outh Oraagn, E#mn fl do. C elirnrrtw M02S 

FREE Fad Short wi StMar Enerpy. Boovlel, Send BASLE 
Terry h4. 1 830 East Ocean KH, Lc^q Ssach, C* WWJ 

□EHOIATCHS Fw Wlndmlft And Hydro Pwr'ndfWrt Hsg- 
nrt, Migftaat Fflicwey, Up to 2 20 VolU DC, 7XW Fh» 
$£99. [C irterrvit»r« Er*njy Syslenqs, lipf Lucy Si.. 
FWi OTy. FL 33034 



HOW H1ATIWQ RI1L IAVMW 



CUT H0« HEATWQ CO STB I EuM yOuf Mm Fu M EHV 
»n Wood -B uj 1 rung FnicHia bv under 115.D0. Compiets 
Fima $3.95 Fd> Valley cm* rpm«, Bon gss. £ig.n, IL 
AH 20 



FANS 10 HtPTM». WatWHp, PMjo, Cabin. At .Fading Pi *oe. 
iff Fou t BiHfefl fial WMM Uc4€J Fen. ul A^pr&v«d |79 00 
Pbe U.P.S Deftwry Ookecl. Send Chew. Money Or Mr to: 
Fender PM. 240 MrrwwAwue. Lcxig Beerh, CeH 90W» 
OAX Brochui* 50f 



SLKLD quei^ty ^ceO Air ew0 nirrwce U&mg recycled 
MM frtpH. Piini $0.00 Teykn. 9840 Andempn Ro-d, 
Skomington, fcdJra 47401 

DOITT BURN COAL Wsltogl FtHdirq -CkJ*- C#Ji", Hie 
Dwthk Boot Deuiirng a Farruh * Carbw Mano^kSa ForHn- 
mg Redunsd Feeding if Uemq j > Consdenng Coal ai* 
includes eCom&tahon Prmer Sflle Instpllelion CheckLfl. Pfl- 
Mr*. Swttb^. Gkpa AMima, n%Ktt nw>. $4.85 <PFD V?\ 
Hfrlrtn, Bor ?t13 MS. HAndvW, MA D333& 



NATURAL OA$ SAVER. Saves inoney mcteu^ tfw #1V 
o* Hane-I Gax by mrnuving frrpbribfli and Cpmanaata 
lfiH i* uM OopcrULi 10 plug FnfflUtL 5»vH, Wat4f Heffloii, 
Dry mi and Gai Buning A| flmn Also he'fri einwiale 
i«guM« dealing: n Bularw and Proper* lyslami. Swid 
$5.00 lor Delflfta to: Pi« Gaa. P.0 Bo* 6MZ9. Houslon. 
Tpxu 7?00fi 



WOOD, GOAL, KERO ffTOVS md FIREPLACE OWM 
EftS, Money Saving . Energy Saving Aqchh4h, 
Devieet end Loggia Eqikpment CMetog Send Sum. jfle 
Lme-don Hr^. P^irt#1Aee^. £h«gy EM., Oopt. F*MS, BQk 6B9, 
Qbn c we, NY 11542 



NOME CRAFTSMAN 



WOODWORKERS) I F-rwii SirrpWied niMieifliiii- 
umJ ^ toe <AMkg . .. Ifll venee™.. c+ipircan* ibc*L 

pftktA k«4w. miietl Huffy If Margin, PC1K24. 1123 
BardHo#n, LouMvitie. Kaff^ *OW 



2T6 POPULAR MECHANICS 



turn Your Craft HabfaM* Inn Caah. Dauh. PM. £24'^ 
HdpewLCd. San FikAomh, 941Z7 
dVKR 7S FATTERMS! En j«v Wooden Grtv, 

Tflyv Hauftfifiaw plus "S^op Secreti’ Only 

*Sjm. Aocame (P-fll*. 801 28 3. Qi WL MA DtK3 

■SGUARf UHE" Fumitiun Dw^na. Breohure— Z5f ' 
Ted^uJ Wood. Sew 4 570, Dsnatfarana, Mime 04543 

LAWN Fu-nfture plan* plua SoniA, t*.0o 4oe 8u%ndL 
Dunnvir, JUbM. CphOI T1A 355 



FIRE CASINO PLYWOOD Cm Urt» - Fue YwtA Many 
WM and thuineasat. Free tiuMflfli PSy«tod C»pa| r ta 
987, Gaybrd, MN U034 

URfiNt$ii6D picture frame moulding F^tory chueouL 
t0^*diKouni iwelyi** Wffle: Jqpf, i?6-PF Seventh Nwr. 
Hr^kiri^ MN 5SJ43 

WORLD'S LARGE BT CATALOG? Dir » poLndi 89? 
jugev EM#ry Tool, Supply, Aitfun* Imaginadto $5.DC 
ftplundaM lActungin. PM99t. Jon nun City, New 
137S0 



FREE GUIDE to iWodd nneitng Genera! 

Flashes. BOi I43A3P, MibvaukM, Wi. SM14 

CATALOG FULL SCZE FURMTURE PLAN*— $im 
Rglunded wTlh fmi urtir. TJwJtioneJ, Early American crv« 
ISO! F\rtwtwi Qnlgr 1 ?. SWmen. Gael CfNJL 

E^W .Bi nii M $fla$l. 

eoriLE WKEEL Small Pam Owm* HO- ffm* irtld. Qt 
$1 and SA5S to Pima Wpr^Twnnung. 

Geocgetawn, CA 9SBM 

WOODWORKERS 

$580 Jgjt-Li Eriarpnsaa, F. □. Bcu 40M6, Trioean, Aiuqna 
95717 

OUT OlRECT - SAVE Sffit+ Cm. Sand Saw EHadee, Sandng 
and Tape Heeda. Sma7 QjinHwe Ptomcst Seryioe. Sand 
BASE to PTise ttit Fijmestff. &m ISSffl. AOartfl. GA 
30333 

MAKE NEW SPACE -SAVER FUHMTUHE EatyT Pdrtabta 
P«reNed Free Reparl. imertoctong Fu wHum, Bcm 1 DI S- 
Pti lW. Serta ftin>ari^CA Mutt 

UPHOtran and Qtong St^, Cetptog H -» dW- 
to-dabie). Juk't UpNUsBorv Ifrvd Dmlnj 5upp4n Dept- PM 
1, Dawago, 111. 60543 

THE VERSATILE DESK (S DESIGNED TO EASES TRAM 
OH YOUR EYES AND SACK tmUZWQ A TILTED PANEL 
OPERATED ELECTRICALLY. *OR FREE WGTRUCTIOHS 
50 YOU CAM BUILD THE INNOVATIVE, PATENTED VER- 
SA TILE DESK m YOUR WOflKSHOF WHITE: KATHER, 
9*00 BOULEVAHD EAST, HORTHHEHGEIL NEW JERSEY 

97S«f. 



UUWAL PHOTO ALBUM, >Muiua/ Grti Eaey To m&-.» 

Send $3J0a Far Plana, TO p R TtOOH, 314 htay 7, 
FMerfiaiar^, OH 43942 

SEAT Mign Toy tae* Will taMy RjOt Toys — iVecbura 
Tuy Plan $1, P»l EMeipnert. Sok 21, Ton-fine*, CA 



WOODEN Taya are Bettsr Ust ul Puns $100 
wwxJbitfchx? Toyv 514, ^«ie WcJvgan *S25f 

MLDir BANHAW. NveSOO, PWW aveila&lf k»WN~ 
PLANCO ^ 1??*?, TpMptoinK Tei 7550^ 

ABRAM VE tul-CiTT Ui ID' wrfv CftDW Eiiy COdVWa, 
dialled plan* $6.00 CnalrYe FfenA Inc., Boa 1117 r drvid 
fiewiF Mi J95Q1 

HATWITY MM IKflO. SANTA * TOHOCER 4.00 Fm 
hu IflSAw jwiftefft*. cctar Dead lor ■asiu’Ciiva <wa$oor Of 
indoor d3piey. Eaty Id make S*nd prepaht Id. MC. Fatlerns. 
P.0, Bom 3l9 r Pam Rd^. IK. 93069 

wooden puixtoe, ornm t Type*, to Ftn or am, 

t2S0. 552. Eas: Lwpool, otu 43920 

RUUD inmperahe opfiar to W«to Lacie. Foifl end Aow- 
rau wntioL! mil bill 1 mg. Drawing and l-nalrucliOna, $S.M 
frrni Temco, Rt i5 r Be* 231, L*mgton. NC 27292 

"ALL HEW. 1 ' MB WOOD PATTCRMB, Pho, T^h On 
E nlargvig PatWm*,’ htoa &riy $4,00. C-'L G. Afi PO rfri . 
P.D. B iu 29, HiHterfuwn, MayWod 21136 



COHSTnUCTION FLANS, 
BLUEPRINTS 



STORAGE Prow™? 7 ? 7 Cditag Giragn, YtoH.- 
snofto . $3.98 Wtup Poor-WD Puolicaltow, Boss ue P-9, 

Sfflifil Vlrgiue HSM 

AIR COHPRE3BPH Flurfi _jwn lAMer Fngnfl DeuJkd 
Plana— Snan> Ptotoiea S + 500. Hoberi wnum*. 1670 
Wrahenl HNgMs. Fentoait. Ml *8220 



LOO CABINS A *A"’ FNAMRS 



COMPLETE CABIN PLANS- Build 90* Jq A to only $1 98S 
DaidUed Erima, (rtetur*. inslrucnoin pic mdudec Sand 58 00 
to c*bm Plane. 2953 wn-.ana Crew Pd-, Hi qh Ruge. MC- 
63049 

ROUGH, HUGGED K RUSTIC. LOG PROJECTS I Mate 
crinm. benches Eablaa, para*, Nnc**. a tunwm bout*. 
Itocwe. ?*gn# *nd iiduee m/rA«rK lento*, lattei them*? 
boctendt, FbOtoedOy arbdei 44 1h#y eppeemd in Pdcwto 
MKfiami a^ailiete to $4.00. i>nd order to. PM Cwpi. PMC. 
to 1 & 1 * Rad le C«y 9to ■ New Ywe, N-V, 1 O 1 O 1 




CA5T0UTC UqNri Piaabca Crya-laf daw, 00 ton. For cut 
mft. •mbedding. mVfg htHrqtowng; m nAaAry. Rboreto- 
rma, cnfl wprt R»prwL«cn you> 6eeqna w*h hh ntoU 
nwtonWL PtoPtaCW tWiM Cetatog $1.00 CABTQUTL 
CWpLeiUPM, to WL WddWrx*. (I. 60099 



DOWT» YOU R SELT 



0RYWALL your Hou44 <x GaraQfi Ceiling by todlng toe 
Cjna — Man fry wal Jan Irwi common mnelnidton 
maieriols Dg fricHy and S«toy yoyteeti WM riH #ha»yi 
been an Mhvwtf 2 Man Job. Lifta 4^1? Siwub 1 0 F«i , h otl a 
IW mty to Ceiling and Seivaa aa a NaHvig Scaltod On pb mn- 
ptofeon Ja« can 0* Botd. Renred or Pair*s Ruud. Fix Deni- 
ptoto Plara Send HOM To: JeoH-Rin*', to 197, 

Wphamun. Afcerta. Canada TOE 24(0 



HOUSEHOLD flefrioerato Repair Manual - ■«.«. iMJ, FU 
i, to 370. LAe Oha. Ha 02060- 6a WMi Ornery 

UPHOLSTCRMG SUPPLIES, Fabric*, Vtnyto, 1 oota, Cm. 
Innb-^Jiw Bwte. Free Cflab^ *n Bendy Setoe, to 
M377P. Ctoemnea, Qhi> *5230 



ELEC TR0R LUTING. Compltiv enufeui 5 leatoMU iM 
PMtaJi EtocIrcpIaLa ntoUAklutoTimeteJ^ item» (3 98 frtMv 
frea. Trapit. to »-P& P*tm to- ^tolA 



1400 Celitow Lntod ind Depended 1 tome hr Ewy- 
Itnng I mpgin&bJe fl 00 U afler'og. to S79-F, Falrfai. CA 

94930. 



READ THIS torpor Ybu^ Files ior P wmim. Send Hm 
fttoe Ridge PUbhcettons, PO. to 657- A. Ffwcft Camn. G a 
95231 



NEW INSTANT FLOORING An EUy-TD-Uba, S^inlkrrt, 
No We* Fswr Covenog No £c*wKa, NoiHFtommabto 
AawriedCoior? finppflfttflrna Drtajii Free GoniKridatBtf. 400 
W. Baghiy tom- Oh*? 4*017 

AUTO BACKREST Film. Comioriab*. towed, From On* 
Slpt* liwlnjcficm* $2.00: Ewy- E, Fwtomen, P.O to Si, 
toOWyiK NY 11229 



WELDEftB-MECHAMCS- Syit! y^jr Own fotdir^ lug j*c* 
SlArriy, Myd-aulc Pf«», Grinder ETflnd Cd^plfl* pinrtp 
and spots. Dutnpcrv^ Mfl^aaaJ-|1 OO-florjndMMa Firti Or- 
der Bigdoe Rians and Deeigna, P.D. to 9250, GebriUe 
Sio 1 *>tl Long Beech, CA WB'O 



GREENHOUSE PLAHtl Slmfrie Rqid PL Frame, 
1CI- TQ - Very |ne*p*ftBh*. Uu Hfindhxu, Locally Av a tiiM 
M?Lurmi? - 14 00, L. Mwid m. 1 409 town, ft&wn Spmgi. 
MS -39594 



WORLD 8 FASTEST RECUWCWT HCYCLE9* Cc-wl 
fOiMtH* d^buil«frnn«i*iy4'. Pl^wtas. a*>si Eeay 
Racers FMna. 2891 FVeedom Rlvp.. WMscmvifR, C*. »07H 

HARDY NAAfS Clrwri Cdmt try*. Bui*) yew dam mern-Kj 
tfH tamn>!ad laws Air wOcC burning bural Am. HO 
WELEHMG REOUIREDI Ce1*4ed Piene-HO 00 WQU. to 
MM. 5eM. Wte 5351$ 



NEW Setufy lor Ypur Cvl Oil-rietj- £*o« hb At Hama. 
CflMruetons- $5 00 ■ BASE— SjpefaNne, to 735-P3, 
GohJ*mflr : , TaMBS 79711 



GIANTGHAPH1CS1 On yCvr well Irtatv* Jrta. DWvY 
$3.00. Cfftan* FuCL. as* 307, floc*y HR. Dt 08067 



W0KELE5S WASTE OflL STOVE K7T or (ten* mtemie' 
ton $1. P O to 4355. Rochester. NV i*81 1 



SEAUTif UL Do* Houeea under 515. any scan Simple, 
rWlartfd irnfrijcWns ■ ffva* puy pian?. Sencf $4 Ig; Tiny Reel 
Eslsh P O to 64788, a. Pmerabuig, Fin $3738 



PERMANENT STRUCTURAL CONCRETE REP AIRS wfiri 
Ojoeif etoy iwektng ixota m - EASY to use Hbrnautip; 
Comradsif *«a. Detato 12.00 to. P&&, P.O. Bos 577, 
Himmond^Oft. N Y 1 WO 



FREE WHOLESALE CATALOG rtScHHpowe r Br^gt- 
$7995 P*la -Gond.-PKig-Bnggfl $2.-50, Cnam gaw Sicphea, 
iCff5torti k !l 5Gf P^«e — C P 4E. whoWMien? P 0 to 
1963, Eu ley, SC 29649 



CONVERT Rotary Mew Into M.ilnmng Upw Fur SJ.09 
Send $2 W For PWik to m UCfikte. IIT. AM 



NOW You Can QmU Your New Sbowe r Gcw recay and Lhk- 
prwf. win Ouliaai Hota*. Complele h'etruedona a^d Dnw- 
mge included Send HftOO CeMt v U.O To HAH 
GmarprlHH, P.O. to 3JTI, OWH C* 33W 



PROJECHOK TV C*wt your TV id pi^Kt 7 Fucfl 
pictjra . . RaautU Bfrjeli b 12 500 prafatfcr . . Total n*d 
■eat than $20 00 . . FLANS 4 LENS Si 6 M inustretod 
Inlgmflhon FRBE Wusninglija CrdSflirig. 

Penwywsnia 16877 frdw 24 HRS I'ilS'Hfr 

3979 



CONVERT BtcyoW Into Motor to. Wp™ $5^00- to 209, 
Ludfcw. III. 30949 



CUT OWN HAIR I toe- HOW? Ew«te. to 466-P. 
$anta Mow*, CA 90406 



(Conilmed en necT pt^ 




IXMT. YOURSELF 

(C«lnu-d trgtft ling peg*] 

FHE0H LETTUCE IN FEBRUART thr&jtf Hydrepo™ 
GwnN^ai unnecessary Buikl Syittm t& «h Ttan SiO. 
Went. Sifljph*ri Send 14 WHwn Hisri, ijffl WaRwigticti, 
N J. «203 

DIVINiHa ROOB Thrt Roily Work— Find water LinOcr 
preurtd J7.95 peir Including Instructors Ekvme VadneM, Boh 
1737, Qide d^, Fendft 33525 

u PHbFEEflKHUl M SLANT SCREEN PROJECTION TV 

Build inatmid” 

. Simpie CciMr r J«KVi . MAomufNan iM pans tau&ig 
Si .DO POLI-VISION, iHM Dun™* Si.. T7v W Pi 
i&fti2 ^ ^ ^ _ 

HAKE Yoer Ctem ft P^c/*c tat* Euy Tnslrucfions — Han 
Bm 10, PU3. Center* ach. New York H? 2t3 

CALCULATOR REPAIRS* Bkoovw common lutes. Guide 
tt.?i Sandalwood, is Sendejwood pd, D*pi Pe, &» 
M&M So flufti^ton, VT DWQi 

HOT TUB PLANS. Co mptote. ■PrBase. Hartf-lo-Nid Campo- 

nrents Price Ln E |OC MJ £l 9 95 FREE Bmel*jr»Gn WtoeSttle 
Tufe^ i Spw Aiuntjy-Deffft |FKL, PQ m ClettlTdn. GA 
3«m 

3-WHEEL, CAR. tfnl lor p»r*dw, ftjn &r fejfitf VDHjTT own 
from 2-WhfW Fun, FrnrttNvilfa IN 4794# 

“REPAIR LAMPS flj-J FIXTURES Ytureell 1 Say-h T-nfl nnd 
Money! 1BQ Page lllust/atM Book shaw= How. fS 94 Pm- 
pul Slei Valey Pr«?ncu 3603 ScaGcpd Farti Dir#e, 
floantate. V^nJa 24Q5B 

GlAHT— dMPhcArOin You WL Inuucitmi Desi^a 
SS.OOl Dolma Putf . flo* 3D7. Becky HUI. Cl. 06567 



REPRODUCTION MOLDS 



RUBBER. FtW l*0tf 1 T W OrrtwrwteJ COnc*** (M- 
bifthi Plnnlam €tj QvMr'900 to Cricew Fiytr Fiae dntar- 
fwri. 5ASE- PtvtnriH M*L Eh Ruta*. 49679 



ARTS A CRAFTS 



PLASTERCRAFT, CARD LECH AFT, RLIB&EH MQLCHHG 

hot Fwi - PrfirfiT 1 Haka Fi#4=rt#i ho m Kfel CAfefcg ■ 

12 00 jW^-daPla). W«M4y Cofimai-y, B6 j fttFM P«ftp,- 
lllma 6i SO: Esi atirkritod 1917 



■ GETTING Started in Sunned (Law. ' 50* Wbfltemore Bck 
aOQST, HwiMf. MmA. «a39 

STAINED CLASS CftiftOpUff-P 15 01 Sopp'os Krts. 
fewA*, Tqo^, G 1 1-55 ■ 7 1 Mj|n, ^h. N.Y. 

10W 

TATTOO&M SUPPLIES - Cnkywiit^ S3 &J SpauHl^ 
ft RoOif* . DEftPM. WcrtwwtfLI*. N.V. 1 Jl W 
SCONCES^CAHDlSNOILKRL Ten Pina JS.DO. Swnt- 
Hmrrg &BwwtL P.O. feii 163CH. Wlrratem-BAtofn. N.C. 



UKE Lfrsque Chrwtnas Cwwvwid - $3 00. Cameo. Bon 

ligTPU MA 0 iW 

LEA TMEHC RAFT Cal^XI. TOOli LultW, Cyji, E3f«ft- 
nigs Saddle SifeltiH. SljCVikI -nud-. i-ima Send $1 DO I nt ■ 
fLndato& with tfderi Ed. M&cFlwsai &C4 , P 0 fids &M4 2, 
5*n Franctaflu Crtl W1D9 

STAINED Glus &uppnc-i. Cunpuf^a Line:., Ps&EDriabty 
Prpcsd.Cami&g. 5V00. E^nanin&ClaAiirtiina Dtgt l t , 3943 
8aney. EggwlBviito. NT 14Z36 



CAHTOOHIHQ, COMMERCIAL ARTE 
A SICM PAINTING 



MOOEftN CaTEDWrinj toygM by mw? WtiN- lx *m# tfo- 
C^wre. Cartoon^amfl — Box S63-2V, &errio«J. Cxm Oft4K 
&tCN Puntir^ — EaBymefrad. f<« k talak^uR K;ij J jnwjm 
Ccnv*ny. CDTflB^lown, MlBSdvT- 650(23 
3ft LESSON ufirTiion fg courbo. CadcoinaJ b Uigarint, 
Both H 00 Hddman, Bw 3036 T. Linoe*x Nebruhe 66503 

CARTOON far Fvfl *nd Monty!'! bMMftftT CinmfriG. 
ao* 4G6HA thrOilft,. MiChigjn 4A240 

CAITTOONRfG Inslrwinm l ZS IlkpfitralBfli — Sfi.00 

Hum, Bor TM7. PtH-fianiS, Ompon SHTdf 



MODEL SC AR3. SHIPS, TRAINS, 

planes; ETC* 

MOD EL AIRPLAMES - Ctflabq E 00 So 

«Anu1*!?Qjrif^ Co I ftt , w^r^nm*. EA WITi 

WHO CIVIL WAR Mod* CAN HON Pans' CAWog fr«. 

Grwi— PM-a. B&i 992. S-^B Jlfiiw. Fla. Hft?9 

RADIO COfrmOL. - floarti HoticcpNfft, Syt- 

i*tii. SuDplefl Exscoutf u!itig-$l 00 i lundfl&eJ. 
MoOohgrT Sl4¥*¥. Mortlpc mery A1 MIC? 

LM Sham Engine hits. Mama, Etsbantey. 

Bean. Boiler. Pithngs. Ffiscir-at-ng Models - 1 Hobby. Dasifcy 
J7 H.P K ., £w*\&. JJ, Vormwi. "'T. FMw Yo* 10710 



MAdIC TRICKS, JOKES, 
VENTRILOQUISM 



FREEf WOrtJi Li*din# Nffyall^ CMaK^ iMO JOhkj, 
Tnok^, Sn-rsfiLt-. ScKXia Hot*ea JdAnfidi-Snvtti, C-1D. Mi 
Dflmani. MfcJn 4«M3 



VtNTfllLDCUISMPuEpws 1 CtUtos il.00 i 
MhhN. Ben 4»PM. itn^r, Cc^Md Mi». 

PfWFSWDN AL W« 1 » Cawog. H OC Sami day 
Sprite, hki G^mnuips- FflDvouf ftftl S E. CVWlwftTi 
Las Vegn. Nnadn 69^<H 



HOBBIES AND COLLECTIONS 



IDEAS, ArwMtrs Fof Th# Rci#- Piiytruj GamemMaRf Fn» 
Decait Advice MaiA*r. Doe 1061 Cadar Rapds IA 52406 

CoiXECT Mriurv UC 604- Vtm Bol »7 PM, 

Deldwin. \ktw VOrkllSIQ 



**0LD Tim- MbWi ". Owti S*1 Wfiti Mr 

Frte Irtf04in#f0n -nd Special qfltnng Cifltirq^PM. P Q. BOj 
3407, Lor^wOOi. Rrrfkia 37750 



OSCALS, EMBLEMS, PATCHES 

|HBL(h$ and m? tfj/iia Mfldn n Smai or Larpa LDi3 lor any 
PVrpgew f*M CiUiUnf]- £#*Ccfn£r rtftenL, P.O feu ft^.PM, 
Uimon CHY. N J- O ? O0T 

CUSTOM Dnugrind F,jrtr^iSB-^ Eirtmms. No tf irvm,jm 
DaUHg ft Samrla E-rtHnm |1 30 SkufHirr EmbiwM, feu 
BPS, ToiSI. Nodh Cflftjtne 27Cu9 



ANTIOUESn RELICS^ INDIAN QOODS 
AMD CURIOS 



FREE List to Sanous OdllMbrS. 30,000 ln$-n ArUfli^ 
Pcti, Seeflri. Aim 5laie. CAdde Trasng, fen 

669. Mur1r«SQCnc; AA 71BSB 

WOlAN.^-iicni Le« sic. Wp&ihu 57.50 Douien feiWto 
Booh H SI F* P aeolflt, Oearnehi VO -M741 

WffiauE GUIDE - J-CR Soer. Indudos Omf 2fl. CH» 
Up- Tp- Agia Pnoas - Fuhy iiK4irat*d- Hu i# Pag# CeAo* 
Sediw H2G0. Dommaon Hisim, ft4& Thomro&e Awe., 

glmintpn. VTginAB £4*01 



STAMP COLLECTING 



U.B. MINT Spools Flag S« ft? MJ 1 W6 femy- 

Navy corfipiele t?.5a. fwe Ust feDDu. 560i Avenue U", 
Biodhlyn. New tart 11229 

50 YEARS O to frfrppn dtfttmlf Lin*Ud SbitpX Wr "itTy 
yeti «d— 25C Wlh aoo nrth JAeCei. Bm C11-F. Nm 
Aadtoie, New Tone i q&cm 

IjKW Ddfprpnt Wpdd t 10& dirt?rRr: hlpugpi'.en BhuIW 
$3^0 AdprO^h. Cimciil «™ anynrww ADULTS QNLT 
Gouge Son H-MC FfiLEJMflt'iron. r-itieuae 37643 

SEND Oily 254 nic* wll«Jieffi ot U.S SMmpe indw^ng 

Jft W iiffim antf rmnt SfMK S&Artnir S^MN AirKlrv- 

pncn irtu ar <*hof bea^lii and 

InduckC Myrt£ Slamps. SS l. ZandMn. New V nr k 1331ft 

WCW1 < 10 AB Dffr*r*rt Genrafly Tda. Comewncraliww 
Anrrialk , Hifll VqIur?, -gig CtUOff. tWnjpjn lj»9 AH*. Iki« 
NUItoA Itc n olt artirmat Hrvice. £uy any X hOria, r«un 
prompt Ptoue. Jimestovw Slemp, Dopl A91FM, 
Jameeiown, NY 14701 

OLD U.fe BARGAIN Hamps i^uefl OHfora 1&»! LfTOnv 
mnr ufrgd LfriT™ 5 gs^id(iCEV. Wn^*tii!e mpnav^WV- 

Ing iPCfCwWi. Adgrti 4»Ty, 1N9 MnL No Pamet MaitnWf 
Rlveflown. Dto. H 52P. Ada, Mitl^en 49301 

GREAT Girt Irw wen !. pi pgncbHH 'ne UnllKl Sill *5 
■ptFpv^w and wirri lift Hfvtca. Send iSt lur handlinp. Th* 
SlRFFip BOotouc., &.JM 05M WtupEng, lb 60W0 

AUOLUTELV FAeC- » dfflwm BdMh Color ea CCM 
MiMORATIYES. A^prrwai- GeOeelArryH, Sq> €90, Saco. 
ME &*Q72 

FREE 1 B»q Bargair uauiog - new E-tMlon listing LbOL-Mnos 
oi bargains inAxJing USA B.NA srtempe, pacheta, aJtxmto, 
Kc«*aun» And PLtfipJipf Also hip stampt tom 01^ approval 
SHsrviLa, huf Wiy iwnn, rrtum pin a so .lamn jlciwri 

Siarnp, Dept E&1FM, Jamasltiwn, NY 147D1 

Fflfl: Diwurri Ur^PKd S^CtS Pnw Lu! SlwlHRi. Box 
eiO$4TC. Mirth Mi*m, Florid* J31|1 

15.00 VAJljd 100 Different Unied StabH CorrvrwiBf Biha 
firy-ctn, -Sga 0«fl +3W 

& ft E ATkT A k «" lt!i1 i> » DJterem min Monaco pte- 

lprii« gftnwwmQrirtfi^ only t 50 mml cpmplalv Hi 
approval. Pkgodfl, fe>r 13JP, Siiricy, Qi-jd 4536$ 

fflEI WnrtdwrfB p^m. Perny epp FOVlft F-igplcK 

412’A, MCPbn GrOV". Ml S0&S3 



PtNNYi Apprp^a Rtgar^we caUlpgve 1 Kioster. 4164 
ftfcid & . Sno Dw. C-Hf 92TB, 

751 OHIHGS You 100 pieted V flua wOiUWido 
Cap: SMw's Slamps- bo* 277, Ocean Fork, Veine 04063. 

UHfTED NAT1DHS 3 Cfil^toW Mirtl S-b 2^. ^**^4 
CoYAefi FOB 15G9-M, Llk# P'aCd, Ftarda, 33052 

MDlFFCnS^oSu.S t»^wn 1061 ■nd'lft»-^CB 
E4 flmqh. 4J3 SNmm. Mvig^d. Qgito 44SQ7. 

OLD U.S SlamjK on APPUBf Ches^ef, Bor 1S355G, 
PKJadelphW. Pa Hiti 

WORLD wye Slemp* mo^^d >n txBks pa appr^aJ 2c 
aru up TRUST STAMP COH^AKY. P.O. Bok iOO-P. 
Jantopa. NY. 1143^ 



FREE SttpriH Kri«fto n wnt wWi GwW. 1 7ft* 

Uraon, Siri FripctfcO. *4lJ3. 

PLATE BLOCKS AND MKI ttlOLta. iSW mDuC 
SALE PRICE LISTS. BKj DtSCOOffTS AMPBCO, Bo* 

2606EAI. 01. Lduifl, Mr] Ml 36 



FREE 220 Unned BCAn md Wo^rwide StvifH Apim- 
Mi Slarnpj Pft* Bo- I4?7, BaiVwer CA 9PW 



1» D^WtnL US 9S«, Approvals, feadley, Bto 425P, 
Mld-xr-iSn. VA 23113 

BARGAIN 100 Wnld-wUe Stamps 2Sf . Quiiity Apprd¥Bli 
A. Patter, Gan 143. Wev fewktotd. MA 01S&5 

WOW I fecenemniM Souwrf Shwri Woifli Oew £7 OS Pi « 
Iffl Oflmni Woridwid* 2£c Wrh Appnwin Tjirtwwl 
Fh*at*lmk Sitor C*y Nfffffi CarokU 2734+ 

“ 5«~l^iwinii. Eptttnit. Utwf. Ukraine - Frw Dallltt. 
Rkgp. 173 l^ldwx Mtodl«Own, New Yprir 1QW 

FREE Wtjrid A K toa Slampi wdlt AppriWti. CtUfri^na. BdE 
40 TW Geleaturg, Mid r iHju.-i 49063 

V>ECTACUUtiVtorld OjflactBn — lOp /(trap. Cnvw, 
Sar Manno. U.S, , Ruaau, AnxnB^, Scare Over 1 00 dff^en 1 
Pius U S, Catnbg- Aitrottfe C^bH Bob j4?9 Pj3, 
Olynipw. WesiwTgtOTi 9$W7 

FREE U S. Prtte UH &M». SiAQte P4to Bfctfe*- Shee«fl, 
f>gc. fen 307, HKkrtbluwn. K J. 07W 

WQftLDWDE ArprCrvala ‘iVttfl 50 U.S. 25 1 Hvpy. Boa 
124, Spnn^Aie. Marne U4M3 

2,mc,om Sfirngs— IK Cdunlnea— 2i Ead 1 BflkJen. 0oh 
4140. Dearfiofrii *0124 



50 TOPIC ALB 29* wh#n rwnuasftng taw pnewd 
SMwan PCwtt, to 33Q8G, Beiinghii^ wa aaaa? 

“WHOLESALE" U.S.— fawQft f*ncelHt «nd catalog Fna*r 
EwfliyNng Guaranteed. $dinetd*f, feu 1240 Grand ^apHda, 
Mot^gn 49501. 

"INVERTED ERROR 7 +"iOODrtrdrart| Untod a*iei."sS 
PUFTtn npprffWBis Luray. FO Bok B6. SHver Spnng. Md 209&7 

FREE 1 00 Canada with request of Worid Wtaa Aporo-jaj.? 
BrinK-k P.O. Bo- 51 », San Mstwo, Coif. 9440(2 



WORLDWIDE ICO SllarwH BhUUh. 25 c Appels- J. 
D MitW P.O BCp 2273, MVbw. MJtonua V45SS 

U-S BTAftBhB 1093 CdumtjiMi Ei^ta^Krt. tty &CPt 
Aifmeil, Fwy Cpmineri^jL 1 ™, ^pecdJ Dlympea, 

pu» Tnicm much mere. 110 df^eiw* 10* with epprovUi. 
HSM; tic* 239 L>ept mb. CotodiaJ hnpUN-. VA 23KM 

FREE. Elgril N aw Auslralin fl-q.mi: Ap^nyal? Ataufin 

few as. HgWir^, nj c«a?9 

200 HULTtCOLDflED COHHEHD1RAT1VES, T5t «4h 
totoHrig ipcMb, Severe, feu 4*5. q M nr jel. be 50112 

ISRAEL 1 5 EVtawir IDs Appiwati fevn Crioien, B ok 566, 
Msy Beacn ftnda 33444 



SENSATIONAL PACKET CI«**nM. Rffy Drtlunftn P*Ck- 
eia-55 95 ttorge, Wyctuafl. NJ 07491 

200 Differ em Turkey, Pus SeglrTWi AppftmMls. 11 66 
Flat, feu 133P. LAriftAdw, Oto 43130 

50 SPORTS PICTORIALS 35c. Approvals Arthur. 37 ?tm 
D owneydai#, Rindaiilpwn, MD2H33 

" 'WORLDWIDE Now Iteun Fmi Urta BtkAb, " SSTiJ 
frwftlyn. New Yott 1 'ffS 



30 BEAUTIFUL TOPICAL* 39* wfeel itquMAl ta» 
DAT AST AMPS. B*h SS52, JMOi*a1vHI*, FI 

32207 



LOOK! 365 World Stamps- Si 25. WodowOe Approvals 
kJondm?:. H^-nstHJig . IN 

EKSHT Mirtfl U.S OanVttortlOftlAm* W»p 35* 

H ft H, feu 656, BntkWwr- . NJ 0&723 



2 FOR E AN Seta 25f aele on appitk^ H .Q Sites. 
So.. lOftft. Jumlci.. NV 11431 



WALT Disney 5 Donald Dud*, Micney Mojse wvts Jungle 
Animal# - Tggg CommemiTiijyee - Freer ^pruviti plus idi 
Bonus Sw. Wiilam Dwvnni, 220 R4 gh. Raven swood. Wear 
V^mia 20164 

' WORLDWIDE COLLECTOR — 1 00 CWW* Re*** - 
oefy lOf Win FenlMK WurldwiOa APprpvelf . NeJIn, Efac 433 - 
f^, Audvtoft, FennsytYarw 19407 

i» DMFERENT WORLDWIDE STAMPS - 'Oc Also 
Be-uiiful from gur Appwil Service you ™y 

nlft-rn wflhftg* Putnam. Cvincnl BervCe A^™. Lynwnria 
Stamps, Om. AH, Bph + 1C&4, Nwen, O iferiP, K3H 7T0 

Rntwiinas 100 beauttful ptcrmmALs. w ostenKtt 
Oly 29 Cent* #ttd AttractNe Wdridwtae App^waJs, 
VAN9TAU, Depi PMggi . P<? Bw 11272, mi™ 

60011 



COINS, tOKEHt, CUtolENCr 

FAKE KdUGEnnAHDST -N*w Pt*C*W OA>«* 

Checks Bn'Jior Cotna- Free DetaM-. Fi&cri hwrumemi Depi 
Pill Bom I 60 &&. Sadimomp. CA 
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BINOCULAR*, TELE9COPEI, 
MlCliatGOPfl MAQNIFIIR* 



DESCRIPTIVE Gcwlar wWl Jftulrtrs Ira d OUtiHNELL 
Nhi-DH. COMPASS. MINOLTA, and TOSS FL-ikuM* « 
1P» UM Greta! DisCOum Ptiba -Sard 4SC I Or Maring Owl* 
iVXl tr» .£54 Ml! ba C RECITED i£ (Try D*dnr bl t&OQ nr mi™ 
CENTRAL CAMERA CO r ZW South Wabash Ava., Dept 
31 SPA, Ch*QB « d, iIu-ioih EOMH PHOTOOHAPHIC 

HEADQUARTERS, S*fCE 1M. 



PHOTOS A PHOTO SUPPtlEt 



HMM Camera- dtet* trom i.nponer 129.95 Pina J2.5G 
Snippng Glass. Lm. Details lftA Market, Sufle 

SOT, Sifl PrpntfCOk. CA &4tM 



BOOK BINDING 



REBIND TOUR DAMAGED BOOKS. With n biw 170 mm on 
toots and a hortiabteite beck p mo Cpten in-Jirfedj ytw'U D* 
abd to MhAB v^mng from a lorn hiixja u 1 t&mp ei* rotund - 
I hq PhtflDCOpy 3t ttPtbH- aa ii appMi-ad hi F M. availabte for 
Si. 75 Send orde^? la: Popular Mechanics, Decri. PMC, Bis 
lOli. Rada CN> £**_, hw Vortt, N.Y '0101 



BOOK! a PUBLICATIONS 



PUBLISHER'S OVERSTOCKS, BARG AIH BOOKS. 9,000 
THIw, al Sheets' Free Catetog: w-51 

QiM, Dan&ufy, CT 06fll0 

HOW To - ViV* Yoyr Way To A Fortur* h Frea Deta4* l! 
Rfi-fts. 17 CtUS Oul V. Pttim Springs. Ctfrf. E2S* 

~UWMQ P fl*0 Rack' - Seff-Hrtp Mreui *5 00. 
POhnH Z4» SW 17* Andy*. #41 U. Miami, throb 
331(5 



PUBLISH Your BMW' JdJft duf MMlW m£tm PubliuSy, 

adnmsir^.beaiJuTmfejok* AA lu invited SeatftortAtf- 
sued bcMhiai and ftae ran up|A reodrl Oefflon Praas. Gepc. 
PfcLL 6* Fifth Avarua, New YeA 1001 T 



OUT-QI-Pfrtl Ek™ F®jhd. Send Want*. BcpWoot, £l 
Mapte Av«. l WArtilek, N.Y. 1G99Q 



FREE Oort Pfupftrt Eijah Cwmnp Before CWet MegtiMo 
Mterei. CHipf. M. 4Sl TCwrtjn Road. Rochester. N.Y. 
14419, 



BARGAIN BMkSf 400 Trtteq Many Fiw* nala- 

^ MtM BWm, P.0, Bra VTS, Lima, (Wo 

EARTH SHELTER BOOKSTORE - Ltuyosl seteettm 
anywhere. Genara. technical, do-rt-youruftt CaseVig f*jg 
■pKiN earth t’hahiFwF >*ing -apart £1 OQ iVafundehlek 
UrxtargipunsF Homfts. Q«p( PMC9. TOO Masonic B^dlhfli 
P &t=n(yiSh. Ohio 45eS2 



*00 Book Aucrthent. Sefid SAS£ Kx im □rsunu'it on 
Oder- Serna ig; ElaM^i PiAf. Bra t&4. Dew Pvk, NY 
ItW 



MATH FOft MORONS. Sol*, Prwtk»J W*di FWtHvn 
thftihtfy 1,S5PPrtimniAlB1SPr«Hid K-PUINS, ISOt^&lO 
Homewood. StaJ BEach. CA 90740 



W 50 n gAffing yOurfcgph pAi*tstw 0 , pp 4 TJtlg; AFJnrtia, 
BO Kflrnon, 4733 S. Rabb Sl„ UlLc&?n. 00 W1?T 



&LU0N System. n,^h sump, BUCKS. Bon '■ 526PM, 
Artn^lon. TX 70010 



HELP Yourwir fVea SefNmfxwenunl Book Cdtilo§ 
Bra £44, Nn Yoa lttffl 



plays, sowqs, mNmcmrrj 

WANT Your t«k sumJehetf? Leecn iw ** pMh. Jtfwr- 
ihm, ptwKft dWMtofe aii wtaecfii. aeokk?i pm 

Vifltogfe, 51a W. 34fh sewrr, Vprt Qny, iWOt 



MUSIC IHBTNOCTIONB A 
INSTRUMENTS 



PIANOS, PlAYE r a. PUMP ORGANS- ftoCuiH and r^pa ■ 

Cif&4*ig.0l 'HowrTo'tigffcs. 55 M i-™itjndiy«f. Pem*. 

Vnc&j If, NbwVdth 13350 



KUPCFLSAV1NGS SUngj. Aw-kp*™^ FUkH 

JPfrdflli. MlifOCAOnfta. elc. Free DasAJog. Super-SAve MUtld, 
Bra frM, Motyarton, N.C 2B6M 

EASY Pay vd Maker OutMy ftitenwA 6*rps*, Ham- 
mared (Xjicime^s insSnKwvta a,«Ki mb. rrom $35. ^bw^ura}. 
H£R£ Hit APJ9 &e Uair^ Si., Mlni^apalifl. Mnn^cm 
55414 



EUECTPHfY Pieyv PW«. fVnp &yarn ^XickN. !r*f- 
ptwkf^aiPLje^i Slaton gnrt^ WHt^LHbUc, PjQ 
Bra 30SF, Cjtver. Or&oon 97734 



POEMS Bet To Mow: Nashyiiie Wunc PwtLetrard, Bait 
40C01-PM. WwJivilN. Ttt.in.sw* J7504 



FREE Cwlaloyl Kite ervS ConupMed. Ha^palchQrdfi, Hanv 
vrvad and Appaiaciinn OiAoiiTiers. omtam. banjoe . mandoHns, 
DJanwrt, 441 B W«* CttffM; PM, 0*nver, &*> 

40204. 



5ia POPULAR MECHANICS 



ACCOftfflOH Top Brandi CwiOvOJ. 0jy Oifocl T-nwnwi- 
dnja Didcounii Trodn uxetfed. Free crochuit pm 
Azpnrctior O-Rb-'^hi IS Wad '■ah Slrwd, Nh York. ISIY 



INTERNATIONAL Cwaley vakrike Id m*Wn, rDpaim of 
STnpftKl inst^nantB. IhlpOrtlKl MMdt, CW 1 S, A^LaBeurtttfi, ltd* 
Fine Oecrnen-niAds YoPrrfl, tcHas. »Hc*, baaMd and bu*B. 
!Tmn 2$t itr caTpioc -Credit CefUfcare will be enokKed 
IrtlAfftA&gnoi Vigki CreTWhf LB.. Dapf EH. -KffiS W 
BeNedsf. Are-, Baltimore, Md !i2i£ 



LEARH CHORDS and H*W & USE non Add FULL 
SOUND ^ ynw player a proven apcmK^. C ET LAiTTHQ 
RESULTS bem Xpjt pricflca. Bffllr™i of advanced Two 
HgiiJjdced vtMtifl rmsp: on LEARWHO and LlSPNQ 
CHORDS. M* nah FREE INFORMATION. MLB 
PU BUSHING, DepL 11PM, RP3, Bra 142, OMan. NY 
t475C 



stemesr all hinds— discounts pm. 

wBCnVig 34c ibingking. bos 5444, Undenh.i FhjfhDg, vr 

tIJH 



VIOLIN, Ginter. Banjo, Vendor Making Malenain Accee- 
Mias. BtKkfl. Piino Tyrvng Kits. Cai^iog J e jK IniamahonaJ 
Lutfiiw. SwpHy. Bra 15444. Tufea, 0k. 74 n2 

7,444 Q-Ji-Lar DhCrdl 5J.50 $pd. ock Mli^’ ^SOG 

Cedai. South Send. IN. 463 1 7 



FB4EST folk FLUTES, Plana Intfntfttow of completed 
n^un^is. EtarntJ Er* trpnaaa. BraWStSSU. SKrarwfflo, 
CA 953S0 

GAIN Mowai Totem, EASIEST WAY“ Oj-hty HannCAO. 
AND JHSTnuOTONSl £399 The A yam Con^uiy. Ill 
SouVfc Chit. Su(a 22. KaJiapa^. ton ana 50901. 

HOW T* Fay Ckiitar - W*7 F^f Pvtlil» 

Writ*. Eld Jones IWe 1- Bun 301. Hlrhlandi, NC 2S574. JC 

MUSICAL Ir^lnmnnls H<* L.nH bicreHa P^tW Amja, 
PA Goar. All Inaiaiirtencj. Hyp Salwrion 5em 4*n. 
ZaiatHifilVsd 1&24 900-64^1 0-NYSt21^ 347-77S7 



EDUCATION A INSTRUCTIONS 



HTELD4HG TRAINING. Sesc art Afranc&i tor M^joi Pro- 
c*i**a«rA^ MIQ. TTG, Gas. Ptpe M pmcea aaa. A 

n«i"pn?#a adHTJl Appn^red fcf a^irai wgterans Accredited 
rtMirther NATT&. Appnrretj Qh* 7& 1?0«4 NT. Whte fer 
school huitenn and oourw K?redia*. HOBART SCHOOL Of 
WtLWWC VECHHOLOaV. 3i-F= 4t r T**y, OH 4fi37d 

DRAFT! HG n a greM earW Her, worun Me 
a^ariwe cr ureal ^Mrn needed W* vain you al ^ome In 
spw hm? Gal tTW llflt Ncdh Arnencan SchOOf d 
Drafting, Dept PflCSl, 440& Cenwe Newport Bead 1 !. GA 
92660 



ACCREDITED COLLEGE DECREES By CWwJk 
COLLEGE COUNSEL, 661 fi Hnede Bhrt Sum 
N oHhf»dBe- CA Bt324 

BoStKLtPING Of JWNI tey IWnmudy vlkn 

ptvpnr.1 Yfrr qi^-Y dg ywr 7 Wh tJMXl or Qtftera 

A^pi Sved iQf VMtflrti!. Frf* ■*&£***)*$ &V*fr M." 
Aocou^hngi School, Degt PQCil Newport Bmcxi CA 
A2660 



-JET.'QAS TUftBlNfi CAHCCflSr Momasftidy cour&ea — 
Urey, marten*™, warhaUl — EsteKsned 1&£? 
AMERICAN ^FT SCHOOL &remre »**3. Dartjy 
Montana 59529. 1-600-547-5995, Erikrtk ipn l3&. 

AUCnONEEHlrtQ AND SOLWC SOU19HEMT, Ftp &n 
chiAH Md&enaU Comir.ding &viEmri, Bra i605. 

YBIorta. T*)iafi 77S0T 



SERVICE KEYBOARD INSTRUMENTS Piano Tuhirg 
EtecPuntc Ogan Servicuig. ACCREDITED NHSC - ¥-w 
BopkM. MILES BRYANT SCHOOL 0mA P. PO Bra HJ153. 
SKramea^ GA 956JO 



iRBSCH WORIO WHE COLLIDE OF ADCTiOnE EfiilfQ, 
INC, Wdrtoi Lftigeil-46 Y rara Tttm wfcn, Freo C^afcq 
Approved lor VA MonmAudxin Ubrwy J, FR£E 1F wnh ^yall- 
nre. SI 5- 423-£24J - CiA CkxdDT E Tayipr. F O Bra 949. 
Dept ig, Mason »y. UL SWQ1 

PA RTENIHN& ■ B*r Minagarroi Horn* StwTy. Bartewftng 
Tiaxiiijg, 3i*)-C &kn FunwnijD &iinst«l*. CA frl?04 

UNIVERSITY DECREES BY MAIL Frtgramal Bsrhtt^n 
MBiteri. Md'& Free revesA^ dataila Ceunaeiog, Bsi 
31 f'PMfl. Tyflfln, Califs™ 92SH:. 

ESTINSIQN And PMS^CnwIuaif Awards In PTv*jwpfty, Ail 
Sfcitftei 1. BotehL, MoCUrr ic, HOcrwapo^. FliKJiarra. ara} erth 
B** 30 subffieb ComaJar tree JaJnnaJ ti.DG rakjrdwhM). 
Regisfrar. Susm* College of TechnologY, Hlflhllald, DaneN-i 
S^M.a. Engipruf 

iwmnWL Rjadta™, Ccw^ E E P Cwm and 
£qiapni*H dlyfr-pind Cvtiigg Si.CC [reLmdUtep EAafikahed 
27 y.K’«. Dk 4 PV'R, Brow Copen, vmnlMjd. OafteNI, 
Suia^K England RH17 TEX. 

"Tree catalM - learn auctioneering r MAftuiii* 
Auction School, Bra 1 90. DapeAnre 2. Lawfeoeabtirg, 1m. 
»4*4 



LEARN Sewing Macfinn repP-flng. A praMfifite ?nd*. Em 
Id Mam F+ea detaila. Sewig Oafter, 1 ST FFL J%icha1ki GA 
3107S 



LEARti Aateeo or awake. Fetor da, tape® equpeahl! Free 
ratatg. 1 Orewar PM *00. Rrakwo. Mnr MraJeo 56345 

AUTOS hJGGE STIQN . SAre^wwnriiTg^TWpdiq LHirta n 1 Tape*, 
recordi, btefa, Gigaivhc EAnakq Use. Rcsnoitti Aulkl«iicpi. 
Bra 24PfJ -OtyTTYke, Waaningiori Bfl.5Q T 

CLOCK AMD WATOi REPAIR BcraT Free celaiog. North 
Anrewn, ^EI 77.AJA. Fra R™ Gttv*, IHirw efflai 

ADULTB^fASK High School 4t^^OH9H~wni 
lor rgll mhjrmartkm (n Acer •dk#tten: J difWime awarfadt low no 
■Worwif f-JtfPDn. Na Mkpwi. Call Frew day 9 mgfiE 1 W 
621-5609 pilTda 600-972-5856] Of MnN. ArhEfr^mn Schcoi. 
Otpf, *tt*X S50 E MOi Si . Gh<ago, 60637 Cirt UlH year 
Hqh School 

□ETtCTrYE Pteleewi e t-sy home Ktudy,- Aea da-iadi or 
*p# pin. wriiica p »1i^urfi Pr olMekJh it m vMhgatori Training 
SchcoL !>>pr CP. PO. Boa 4'25G. Loa Anpetea. CA 90041 

HOTAMT MEMORY, . 7 

Temonralior PeWiH "ptwtegrvfw" memory Forgil nolh- 
■ngi Ltmretpi ratraowdkwy hnpwiedge. lares, ESP immedp- 
ohi nKMr«4? Free infermirtre. iraWirte of AAwkM Thsnkmg, 
S45PM tf lilApra. Parfc Panwriw. CflJfomiq 90272 

OEIECTrYE^Eiicrting Prpawaion u» Secrei Eqtfpmenfl 

E asy hater turfy cpu» Free Infenrren. IVXJM 

Suhffl* Dapi. PM-TO0, Ben £469. Gail*. Una, Caibm 

92626 



FREE RENT. Be an apaft'Twnt manager. Euy home Mudy 
pi&n inn you m spare 1™. Oat free tecta inaUtuie Or 
PncparTy kAanepemeni. i67S3 Beach Slvd, Gept. FMz, 
Hynhfigiiph BwdH, GaMani* Wfr47 



COLLEGE DECREES AY SPECIAL EVALUATION d 4 
EXISTING CnHIEi A Jflfc Ewte™. Fart (614) 2?1 

Write Bra 1J1&1-M9. Cdumbui, Oho 43213. 



UHIVEHSITT Degrae* tV W Ffpm Major UlVWMMtl 
Free initjrnetloJi. AltemMNe D e gr e es , Bra 43533. Tuoaon, 
AZjKTSS 



HOW OfWr *a-® er*JnwA*J^ kno Ihm CtMk 6y PnM A 
Verdter Ph.D. Panama Pad Robed Otoaoi,. 373 Fifth Ave„ 
Swte 1149. Haw Yb'K N.Y. IDOte 

BUILDING MAMmuNCE Laam At Home Write For 
Details: Belfa Building Maintenance Schem r F.O Bra 1700*. 
Kan&es City, Miaeour 6* ;32 

TRAVEL agemToyr tji#de' home- study plae ttpUmm 

FP«irrtin|| Trgwp, C'EVTKifT-. how ftp Ak trBVOt b*n«OtBu 

J Pa Vatefftha. Free &Wure Trtva* Schwt, CMpC 
FflCfll, Nnwptrt Beec'Ji, CA 92660 



USED Ceureesl Bpqkal ire 234 Smrtr'A 124 
HU m^ Salem, UwcMttt) Q197Q 

MEW CAREER : Laarh R6C!* 11 Mantertahc# C« LAW EMt* 
irorac AmubemsttC Ganea. Train On The Scans In F&buksui 
L« Yeuw Jobs Waiting Wend Wide. Uee Your VA. Peeaffli 
O- It Fiigibie. Guvt Loins And Giart* Cai: Bob Bair. Cried 
rTKEJ 973-2345. & Him* Fen Pi** Catalog. Nevada Omting 
Schorn, 3100 anus, Las Vegu, NY @9102. DO IT HOW. 

" COLLEGE DEGREESI 

Over 1 SO r*^ufty ra*mten neUcmwWe Baottelnr's, Madar 1 * 
■hd □bttbri^ DUgreo Ptugrps™ IndependBm hoteeHufly^jn- 
-vala :eephone MawrQ. CiedKi twardui ha werfcfflh wrpon- 
ence, Accredited by Nallonar AcctwHtabcyi Asan F*e* aca- 
tienbt BVElUflUon TOLL-FREE 1-HYL327-79D6. Pkvih 
Anwritan LtelVererfy (PMH91. l^TT E. Me wyrt a., PhosniN. Al 
86014. 



COLLEGE DEGREES flY MAI lII , BACHELORS, MAS- 
TERS. MTS . . . FREE HEYEAUNG FACTS I r . . MARC' 
RH, BOX 45966, TUL5A, OKLAHOMA 7414S 



BdtHTlFlC ASTROLOGICAL QOuteeP- Write Enamel 
Enterprises. Box 6D9135, Sacremama, CA 9$060 



PREPARE ter hH^>-F*yteo Carew r DKUTAL COMPUT- 
ER! REPAIR by Cofwc»rKhr>Gti - FREE Intecmelkid - 
Inravaftv* ttjme Sfud^. p.O Bra 1046. Indian flocto 6e«T. 
Hewn 33333 

JOB PROBLEMS? Ama/mg c-r*-r evelgMlOr ™rfV». 
Proven by thousands. Queianteed. Frae Deire. Praapertty, 
i£7£3 Vwwen, Suite 254, Van Hurye, CA 91406. 

FlMSh HUH SOhOOl AT MOMRl ‘ 

TESTS Tp*i 41 Mpm* Tea-Free freongi i*atfwtg Govw 

■teafl-^ to caiew adwanveitrre, cbUoga Wgrk prere* 
otedlte awarded. Valid dptoma inm eqKvaMvylt L&w 
Tif^orYYISA, Master Charge accectad. CM Ites 1-B0CK527- 
4fl1T s CAfflbridae ASAttetey (PNB>. 15M N.£ At^n An. 
Je-naen Beach, FL 33457 



EMPLOYMENT INFORMATION 



JOBS Onrs*ai-B*g Money Fast. S20.WC to £50.000 pka 

ear rear, cm fie-M-ffiOC. ea t?43 . 



ROCKY MOUNTAIN EMPLOYMENT HEWSLETTEHI! 

Cotor**!, kieftg. Moment Wywnmgh Cmertt Oparaigs — 
All Qgcupaaidn*ll &*e Cteteite . . . IrttemreaMfhL 3506 
Birch, Cheyanite, WyOm-ng ftSOO" 

AUSTRALIA -New 2«Mrt! 50.000 Jobs I Bfl Pa.^Fne 
WMfXHlnn LrFtnos £2 CB InterniBOgn 66 oountria*, Austeo, 
^o< 772, CYiro*, C* »*»■ 



|GenHrej«4 bh n*m PW) 




EMPLOYMENT INFORMATION 



RIVER TOWBOATS erdTUG5*i £00 WOOnvntfi Men 
*rt£ W&m*rt Mg fri**ri*™?* nneded Fgr in&Jmrtaltaft fend 
55.DQ. MftHTN BmjJtoyffltMrt Sore™. PC Boe 207, Ctmlrar 
UdiELUr 471 10 



WEEK Dli, WEEK OFF! Guttcdast aftihcrt ottaldi. Men. 
Women Dalai 1 * £5 00. UNCu, Ben 171D3, Pen&acci*. PL 
3H22 



1 HI F-adoml GwMnrim lM Calls/ Jt*ra Manual 
reArtoe Job Centers wt&y Udmui, Phcna Number 
T^ede*, noting Sysleni, B#-Wrs S4.B5 E1E Enlerpnses 
D*qrf M PO Bo< 215, Ah1«! VA 220On 



EMPLOYMENT WANTED 



ARE YOU LOOMING FOR EMPLOYMENT? Try w Cl» 
sfmd S*c*pn! H oatf* gnty $4 J& p#r . And, i? fou weft ^ 

ruttforpan dycki* a* in told capital liHara -you cjin dp 
II Wtte ai It 00 tarvrtjni adflj&unnJ. Acl fllwr Sofa ygirf vU LiU' 
POPULAR MECHANIC'S. CLASSIFIED DEPT., ZH WEST 
ITTH STREET, mw YORK, NY THtft 



HELP WANTED 



OYEHSEA 3 . 120,000 - JGiUXM ■ Frew 

fleoon 1 Er^pio^fTwiL Bout 2921 7A1. lrtdl*r*poJaL Indiana 

4sa 



CALIFORNIA EMPLOYMENT NEWSLETTER U , . . - Fird 
y6ui tfaca aA 0* fed . ftWhflUtan/Wf Wfe*fy k*mgi gi 
CUffWti OpMliftfll AM OCD*«ieftt St-H&^wid* 
Marts Frs*— Win COAST SPECIAL. SERVICES, BOOS 
Surte D-2A. San D^ego, CaHom* 321 IS 

WAMTEDI TV WeWwi mi Nome. Id- mn end Rate 
Malian ail TV Shcrai Wp«» ym* Applirj*1t^i ferra 1 
teiklruCHtifts. Endfirw (5 to 1 ptjctss “ig and ppaLagr. Nwhwxk 
Fsflwten Rating OorporeBon, Par soma' MEC, S 2 fl Wart 
S4wt. «+* Vbflt, NY 10005 



PON INVENTORS 



Mll+TNEKMOW! A tlooMel Wnftfln by An Invertor 0 * 1 h* 
DoY *nrt Dgnii m Piwwtinjp Yow Predud I3-.94 Pet Gaps, 
EVsx its. Kiwnmn. RontH SP41 



PATENT ll EccrtOrtUgalh.-H Frw CWa£a. H Ranrw. 200ft 
Fwidulae, Richmond VA 23220 



PATENT AMD DEVELOP Tout tairtfltftn. H*giSt&red 
Patent Agenr and Domed RrttfeiaKinal £ng*n«* Sertf V> 
FREE PATENT INFORMATION Every Inventor SfiouW Hiw. 
RfcHart L Mniw. WbcMs*ffr BwWng. 253 Broadway. St/te 
aeiiJI, M*w Vorik H.Y. two? Ii13> H7-4S52 

WVtNTOttS — untied Patanf Officu Sefctthirt. 

Patent DavataproanL Enginewing and M*Aa4ing lH ytxe 
IrwenlKyis.. tiesa with rn«nulK4uws corflracls Send i w 

FREE NfYENTsON CERTIFICATES and inwfnign mlo™- 

Ufin Sam ng bFUTrtbfS SJnga 194S GEORGE SECTOR 
UCtNSED PHOFESSIDKAL PAT1NT ENGINEER. RWrtfr 
UPOTtD STATES PATENT OFFICE EAAMWEB-0615 
VYoohmnh BukEno. Maw VW, ^«to? 



U A PATENT Offi» ffll 60*Jwt>. H)1 5. 

Mmt Yult 1 W07 Fit* invanrian etndevn 

H&MTCJTED PAT&T ATTOIMEY Appicistor* anti 
S#wtfw&. MAH Sarvice Piea Prsfln*nary h«v«m Bene 
3^2PM WHwwd. M.V 10MB 



PROTECT tgyr IHubUhvi. Hagalarrid PmW ^KWiNiy 
Many Ywa E^pknanoa, ail Fiftidi. IndrwfajuiBl iwor'} Piyti- 
lemfl Gr van SpeciaJ Conapdai eier vary RuBwu&ia CtwgoA 
Wpit»l« Fma infofnurtHm Paul H.-QailB^lvar, idSW Adams. 

Cntcw. WSM 

HOHPAOFTT FoundaHw W wm#« rang* 

SfrAcm. Fr« tBoa^nfl ifenpif. Frw aviAjiii&r. AfteaiW 
ImwTtjn Fgwidrtiffk SO^S kTWI. Cosg^Wct Sonr^j. C& 
BOOH. 



PATENT YOUR HmuWHn Yduniril’ lrniiipMmitY< fl«r -od 
Examlw. ?«0, WaaiinglDr . D C. 2CHM4 

mamwm patent attorney d e 

StAkjrb DCraid A. KnnMsamgs. 414 Hur^dDM Opwi 
ftdCkviTa. Uarylard 20ft50 

INVENTORS: F nwft rrfcrmaDgn art □Hvrir1g> ygur irwviDun 
Per pate Header Sales Corporabori. C-5-F1, fTp*mo*i. t»iK> 



FREF1 S7 Pyo» Boci^W. "Seowfe gfSw3»a*ftiJ trwTftnfl, ' 

Writ*: BTCkNt. iWT K$4 &n,-rti Mnnfi. CA 



OOOO Iden Sen F«fl^ Checks ycura agstna! IDEAL 
PRODUCT GUIDELINE, irralusbkP BeokSMl S? SO 
kincwarXni Rna IfflSM, MY l47Dl- 



IWVCHTTON* WANTED 



INVENTIONS MARKETED* ChSv flovair w FREE UivEM- 
TION PROTECTION CERTIFICATES. Oactg# Sgaetof 
Wanj'EC.Tur Ret^esemalfves WM^wsfli Q-jiliJu^ Maw 
Ycrt, N.Y lft»7. 



MAHUFACTUREH SEEKING WVEMJOhS ADYAHTEK 
AFTERNATIONAL HDD 1 TT >1 NW. WASHINGTON. DC 
7DCf». 



INVENTIONS WANTED FREE CONSULTATION, HO 

IDEA TOO SMALL Dretoera ngLaEFiUorv Pbtanlltf Cash 1> 
figni MMnjfMcVXT ?#ek|ng new WeMS Fw 1r» 
inlgHnato 0^ h*» Vi mgi$lni ygyr gall or wrrta 

AJIERSCAH IHVENTOHS CORFORAThDN, 591 n!irtaifleDi 
Leg 1 Pm, weal ScraglK&J MA Cl Daa-[* 1 3 * 737 - 5376 . A Fm 
H a sad Marveling Company 

INVENTORS . 1 1 you nav« nr. pvBrJian rnr or -.cense, 
wrtff ftw hu traoteol pupfiflin^ig np* #n can help yg*j, KnsiP 
Sain Cwp , C-SfrflN, FttfflOnl, QfiO 41425 



REAL ESTATE A FARMS 



CANJUNAN LAND FROM *47 DO ACR|. RarrojCon^ 4 
irnmrti*^ Plto^^AciDiaCNiidA. EjcdWigp Ptivilpg4. $ 
Vei+r 5.«IJ« *fi.0Q. ca^dian EtiNla Land. Degi 23C. £6£ 
Lawrence Wett Tvmo. Canan. M5M JAE 
FREE! Sifl Fan >^idsr CitHga 'Ower i.aoo Ccu^r.-p- Rfho 
criifts C^erib^. PipyrK'LJDiFwrtis, Itoiw. ^isnesBes. 

H«aaaiiai\. Ba^afiigrt: w?i I W nirvogt in# U-S 

over 7 DO PlteH, 43 Stale* All AHU Alne-icy Y-purs FREE 
item WdtWa Lar^asl! STNOUT REALTY, Inc.. 7 S 
Oflarwm, De^ SdOO. CMsoflc. IL COWl 
RIG.. J4EW. . FREE. . -FALL CATALOG! Qv#/ J.BWlgg. 
vaJuaa coail 10 coasl* UNITEC FARM AGENCY, 512-PM 
Wa« 4/tFi, Mflsaa C^. Mo. «1t2. 

EARNIHO Si Si.000 C« Nl»? LOW Inlernl rale? Cdukf 
hfllp ygy cvy M bar™ S2 .OV Ur PWg Gtrfd K^fkd tons 

Dcu 174-A, Slraarsnarn Qfka 44240 Mgnpyb4ck 
Giinr*rrt». 

ALASKA Government LbtcI . Agrcut^jnl, RewtenbaJ, 
flecieflrtioaal, Remote Pyimtuse. Lease DeiafttSOO 
*4ew fere 9oi ftl l-G. Auk* 8#f Alatvs 3SB21 
SAVE IM.DOl: O'TV^jt GJari-*.«hJ Logm ill'- 

In Devd JafAlna, -53D VlbL-n. ladiawcim. IN 45202 



BUYING A SELLING 



SCRAP 5iN«r Elw-Vrtfll Cgi licl PotiLs, FiyxIiFt CunLo^a, 
induahia 1 Scras S«wer. S>lv» Mdc. Soling and G*At J**- 
eifY, GoWPias* iCompol*' Scran J Send Sa^ia fo' My Offer 
All S4ffrpl*5 FML4*i*fl Bg* 64? MyrtSfl Si 

□ir^Min NJ 07202. t2*11 3535D43 



EXPORT'IMFORT 



"1500 Faar Severs " Free BmcFiuf*! Sngoteo, flg* 9i309 
SB Cteveland OH 441 pi 



PLASTIC BAGS 



ALL Sum Bvy EmeM Owninw Frw Cetakig SAnei 
6 T 51-C Cofiaifi, Von Nuys. Call S^egr 



BUT W WHOLESALE 

WORLDWIDE Ba-gAi-ii.Jmijgfli . CkWftrt* ilra&il-.fi 
. . Surplus Semplu Stamp APPWibih 
M emeeiCdi Sca i7i7. H^and IN +5322 
"IKW. JETOJW Phc+g i»* R-eojI. Cataks 

svo: i!Ha!ui\1atilM| Ajikap^ SSWliinin^tVi W«SW>nnck. 
Rl 02093. 

SAVE OH PARTS! Fm* Med *ttji nwlDfcyde, 

snQwm^Kl. small engr 1 ? per^, Kwwni. M^ngiacTuriT l 
Supply, B£) 157-PM2, DrJiVM', W- 54425 

BELTS And Buc^tee. Camgiele line lepL sei'ere ncud^g 
Irudwri. mgiguc^aefl, Cfl’i. eeEtems, elc, 619 RnoJin Cem- 
pintn ioeipr uo Caialog. few. And^y Spenafliee. 

395S-DPM . HWP FfeOvidra, « «91 1 

400.000 HARGAJNB B+terw WritemaJ*. M~7 7^7 

debena Ctaeouta . JebL-vlB 5-^gte StTpies. F<ee 
DelPiS. &Brgatfihja**fB OpootVirtev ftw 73C-A, Holland, 
UtchiDon 4M3 

CLOSEOUT jg^aky mc dozen (Crf-stog 25e*. Rouewie. 
Co*. Arlington, Ma 

MATTERY CLOCK ttOVPWfi- H#r>* ipd H t rrt*jre 
Firml OuSliSf Di=cuui-1 Pn ftrt. H OT “or Calabg RMgn^ 
Yirwea Inseflufty, to 25M Thempsan. Cenwctcifl 

oaarT 

HUNDREDS: Jw*fcy. 'ilt^dUS ^rgm gSd ■ 

»C. F"i*t>iaa. D^oewnla. CdUbga 12 DO [6500 
Winoers, 1000, Chicago, 60SW 

CLOSEOUTS 1 OwcountB.! blow MihotnaJe! FI setsm 1 
SMmpiaqi DDN. to: EOIH^PM. F wn&m U^iiowi *5250 



ADVERTISING AGENCIES, ADV. 
SERVICES, MAILING MSTS 

MAJLORDEJR ADYEHTI5ER51I CLASSfFnHJ AOYgRTrS- 
IHG CAN BE HOST PROFITABLE AND REWARCHMG 
PROBLEM IS TO KNOWWHATT0 DO. WHAI NOTPD DO 
COLUMBIA CAN HCLP YOU WITH YOUR MAILORDER 
PROGRAM- OYER tt YEARS CLASSIFIED AOVERtiSiNO 
EXPERIENCE. KNOWLEDGE Of SEST PULLING PfJWJ- 
CATI0N5. EXPERT COPY SEflfYtCE *S ALL YOURS AT NO 
INCREASE OVER PUBLISHERS STANDARD RATES 
CHANCES ARE YOU WILL SAVE HO+ifY, WRITE TODAY 
FOR FREE DETAILS PLUS YOUfi FREE COPY OF "MAIL- 
ORDER ADVERTISER’S RATE GUIDE" COLUMBIA 
ADVERTISING AGENCY. BOX 12B5-PH-9. RICHMOND. 
INDIANA *137+ 



FREE! Hd* TO &M fcfcrt ifcoey Frtlfti Mdkifdor Adpf 
Se-'rfl buotriKl teflanmM — YMCn- PlH 4CAB«^, F^fll, 
toeWle. IlkK+e 62939 

MAILORDER DtEptey Ada Pe^Qred^ ArtmkKTri#**toflQt 
lAvwLFnw Intamato'GiJirArt. to 13MCKP. PW*dMpJ*A 
PA 191D1 



BUitNg» StlVICEt 



COMPUTERIZE YOUR MAILING U$Tl 3003000 YAfflSl 
OONFJDEHT1ALI FAST SERVICE. FlaJiHA, hOMpenaive 
frMarts Si tfSafemdaiite* Hetpe, 111-M Fifth, Port Reading, Nj 
CF 7D64 



nuBscn tTivPi 



PERSONALIZED Pocket nLtfcer Stamp 3 Lnea 13.00 
Bett-REMevgnan, 12100 Vafe* Spr.mg Lena. ^3M-r. Studio 
C*y C NfenR SteOT 



OFFICE SUPPLIER 



MOW TO MAX£ MONEY THROUGH CLASflMIED 4& 
VEHTISINQ. to-aH Nme r«J bp* ^ flan vw pp" cmj»j- 
wflh OaaibfeDd AdvaftialilgL ONLY 11. OD FOR BOOK- 
LET — ISZ.TO axjpon ler-jiidfijye with l+M txdief* H i, 
KAPFEL POPULAR MECHANICS, DEPT. P k ZW WEST 
S7TH GT . NSW YOfflL NY 1&)14 



MULTIQ RAPM t MIMIQQRJLPH 

NEED AN INEXPENSIVE COPY MACHINE. Make a Orf 

pfiMef Tartan a ph^sca^ dT lha pia^j as llwy 
appeared m PM Price 7Se Send ohM<e to: Puptfer 
MecheniH. Depi PMC to 10t*. Reto CHySt* , New Vp*. 
NY 10101 



PRINTING FNItSIt-RUIICR 
IT AMP OUTFITS 



COMPLETE Ruttwr 5lane» OuShh, Suppl'w Surnii day 
Ef^ravirq Machinea. Whc+eula dialog 
$1.00 Deductible Slar Stamp. 1 720 N. MKiWiMd. Ghfeegc. 
DH23 



RUBBER Stump iL^plim pritulgg JaCkSyrt, Bttjwfgrilii 
R-^aU. £-1 10. Ml Vannon, IHiTWq G2B64 

RRlNT YOUR OWN — Pri^g presses, type, iuw^ 
direct fegm f adonr Send 254 lor ceiaiog and wnpiee t> 

Ketepy Cb., DML Mflfkten, Conn «450 

TYPf Ftfita, H+nd PriftWig Prewek Sucplirra. 120 Pog^ 
Si DC Daduttjbfelirel Oder. Apviyc Type. 1720 N MaHhlHd$ 1 
C?.Kiagu. 00622 



PRINTING AMP SUPPLIED 



QUICK Copy Pnnlinj Uih pr^«. Wrfla NabonwOft 614 
-Virrh Mam aiai-r- r-igiun. Illlmni 61701 

LETTERHEADS 2 Cc*ors, Envelope* tlftiS SarnpWfl, 
Low, S 4 toi. ^WreftMjndtaid, NJ 07+34 

WHOLESALE PRI NT ING 1 QMMa Fr^l J-K UtNJ.. IDS 
Hotel Aw., Kna^te, Teno fti+ ee 3 ?P 1 H 

10 M Bufinw CMs, CO, 00 . B*Y PHroing, $ 1 « e*M 
Nanmd Atv., Ppurli, III. 61003 

D IS C CKJ PtT PH iWri N G 2EC tert 1 , Vi Erfa . 2D* 1 Laid Bcnd- 
eiue. Whrie. ivcry-BLe. Snwi. Black ink Specify tn 95 
P aper Mils. TjgEA HuMington. ArtnJe. Gaklprrue 9 >006 

CWflilt'foO PhSfr to 7 mtd ^ 41 AMrSSl N.W 1 *B 
St, Miim Fla 3316 B 

TNEHMOGRARHED intern Cards. LOWEST Rflt£, 
Free Samptee BG. EMI Sa pling. GiegM fr P* 141^4 

SrnSSSU and total Sbptfl^y. Don *nd 

Fr^ Reusing CPOkpocika IrtindPrirtk^ Pj& 
to 1 MS.FHWM ; CAfl 3 T 1 fl 

PRINT Your Sooklel 0e. &ock.iet Fanner — Pneer If Co. 
"Wooing (joidmin*'. SpwdibocAf, 23 aoO^>Aur^i h Bedk+d. 
Qbg 441+6 



GUMMEP LABELS 

TjOOC Delyiu G^nvwd Add-^en Labels 13.00. Free titer*- 
tur* Acme. 55 Toub**, P+titjuTFi i^vieytvanta 



GIFT SHOPPING 



discount gift catalog -2500 item* Send &m. 

4301 Rotoidpfl Fiwl Qn&a? Ingim^jad ErSwpn», 6131 
Hillsbajn Diwabut^, MlY.^ip +B0U9 

FREE Gs4lfl. N«w GflSakidS. Wnte '^™Gilil“HMa 
inh^nHlIonal, ton*, 191 S^iarbourne- Street, Tffcnta 4«M 
3X2 



CLOCKS, WATCH ESp OLD GOLD, 
JEWELRY 



highest cash Tlk g oa, ^rw+nr F T«m Ri^» Dm- 
me«vl+. Watches. ^Iver, Plaiimirn MaJ Afticlas Today. Free 
pffl lnlnrmn:ign Chica^ GoH fc PtOMHJB WMlft. (1 £ 
Miyirp#. UrtC' 146. Chrgego. flOe© 



(CanflniMd cm nut 0*9#] 



SEPTEMBER 19G1 279 



CLOCKS, WATCHES, OLD, GOLD, 

JEWELRY 

WATCH A. Xl ClDA rapiir.Tij toOKd , MS. maler Jjs F 'e e 
C*lalpj* N£*th Arte^Vi BOi 77-AJ, Rn Grw 

IllirvM 6W21 



CLOCKS- Bflilnry Qpfirelafl Epray Cnalwr Tn* SdCtrms 
Fmr frqcfti^' WHYl Wfi*rfihC0, fl(. 1, Spring V*H*r. «■ 
01362 



TAKE NO CHANCES. DhJF utmeMroL mwi rBMP*i.tan»in 
t*> ge^l |>jsnij5- i j 15^ Higfierl Cm? 1 Wfc-bijiy 

□□id, Slivwi, PUfimuny Bamon* Fits Intoitfislcn Huit 
Indue* 43 29-A Efcil Mdii-si>! C^i^. 60692 



OOLD 



FIND GOLD! Horn. Where Fra* JPtomubon. Wins Ml 
oflste Pms, Bra 397-x, T arcana. CA 91359 

HO PfirSOL'l T» P*x Far 23K GC-J DeLSilfl — 5 A S.E 
hertrusa, Bra M, Oak Lawn, lllinort 6045* 



PHEClOy tTOH El 1 MIHERAU 

500 Ptiiahed OhTkumm 1?.0Q Tun^ecreli 54fli Noiin 
James., Mifiboapraa. Mr &*3C 

GETF^cflrfl.oq ra &&i oua lexahauftd gem cutler, la^eny 
■"TaXer, tioHwKl of cparcamaecOTEw wlftoifl Fgiipl hangar'll, 
BMSJuawt Mena lew prices (roro -^rnesl Jugp-iBa* and siAhor- 
hies in N lieu Free npw Hialog jjsi q« tv press you* ior 
Ihe wtang Wrti: Grmgar'i Pepl, C-i2. 900 South Armyn 
Pfewy . PtafidiprA Cl**™* *t 1 09 

MweuLiiQaiB BhK' is courtA n™ - Dunm- 
SHJrjjl PnrtwSltrtCMW H0-.90 - - P-ojIpiU Jedcm. Ben 
114. G4pML htaw JornryOTra 



FINDERS 



FIND Last Mint, |S*elry DunoO Ir&g^e. qoU 'li.^nL? 
reto- H#* iWlftTfii Y pWteMd dplnrtar an.ilyTrs ehl»ct* 

I nmeXldi/E range. ™> ground ptCkup Fnw-iJ-Hlafcxj GnrtfiK, 
4729M N 7ih Art . Ph»n*, Ariiena B5G13 



TREASURE - tackle gLiKfltW ifi^e away wnh Ltra baM-irVo 

tocfiie-' - Dhx.l ui'H Pea. Heaeac-' 1 Products, Bra Z70??0 

WC . T*tfnpt Florida 55630 



PROFITABLE OCCUPATIONS 



TECHNICAL WHrrEHS ma^e rroriffyl Free d«s s 
TraPuto. 8 qh 47TB-P. Barm Oara, CA SM54 

Flt£E CalaJo^. 6epav t p candnhynn^ fleingeraliar 
Tools. EuPVftes MH irf IfiXltKKlS. Goalin, KM 5 Canon. Da | LBS. 
rraa* 7S2Q1 

~FT~ |'7? ' T? MOJ " ft^eS 

A Horn* ptotfy Vtfaren Approved 

FLASTEBCflAFTl!! PrnlrUihlt hon'E bui -iasa AAcitdi iiwail- 

bbhp DMditf: LyfVtoOo, 525-1 C MnrHOi FfrX Mert&, Ollri 

«oeo 



HEPAIH Ljwn-Mowrf* Trousaiijs □! Parli ard Tad 3 
Wixrietahi >nr 35t. EHwh-i^b- 3. CarvaJ Si . k^i Jc»vi. NY 
12771 



FAMT ASTC ft M' ax a ling OiipurluiMirt Opo" 1 rn *J B-u*n 
C*„ ISZfl Wecdlttw.-: CTsa/lUin, I A 5004^ 

I COUNT TPBin. fi BorifM Hij'he BuwnaaWi PViS Z 
Bonus**- SWrsEArten tkiaftesieed - 30 Days BendTZ.DOta: 
A. Hayte. Pu&Hhej. 1567 G^anwiile Blrael. Vvicogver. 
C viaOa VEi 1 LA 



HAKE US HOUH Ad Hm.-ie FJandMb^-'ig Dea^M ^ QiftSS 
betas*. Ethrsg, Bra 4 4S, Slrwtnrronfli CA 9Mfr7 

l ‘SUB-D1VIDE and. So k deveiitei He easier nan you 
tura tws fluafaled porfauhi ha^pa you Buy. Umik 
Achnniw, Stfl. fyn*nc# SpkAi uonips eJ^ptw nt»i h*ghi^ eral ■ 
fliinle 4ip«*np^*n( c^infl hMinfl s «anafl« *jump. Send 
L9.95 In. L PL Wilson, :>u*lv 7DO, 322 F Cu hollow Drive, 
CMirtW N C 275Z0." 



tALISHIN-OlSTRIIUTORS 



HAKE EXTRA »§0*IEY WJfWHG TO 5^ AH? TIMET 
Show our Ham Lite tit GtalendlrS, Pi- 14 find Popoiar AdvertS- 
-mg Gina to ooal linns. Prorfijjt ITierdly aorvica from, small Sown 
AAA-1 Gtutipa-iy m ra 72fid ^eei Ha irt^asilmeiK or Collec- 
tion*. weatiy Comn^-Mpons Be your wp fjli bmp 

potential No Ewnenc* ^HceeH-Tr W^n ip: Fnte 
tiCWT0« MFC- CO, hot. PMC9. N*wton. km a 50®3 

SELL 30*SATHJNAl" IowhZOST PAC-CNTRY pftO- 
TKTOfl FOB AUTQHOMJES, HOMES, ETC. (Krfrflkift)™ 
wantud Eiite^lUtel mal^i. Samples Ter t/id Nonlwvat 
Emk* it Art 157. Mitchell. 6D S73D1. 



FREE Sampa- Sut»r Shriek ATuml Piercing scraac?i 

Kftrei fiwey Bheckara. rotfais. mugger? ;■ -second d err on 

iblfcanl Ii4fl’ptt|l— aWS-prol-f ^apd^vti mrrrinry E^cx>?a 
E*ffl£&ip£M»pB Bmtti.Dttf. 4»1 1312 Wafchi^teHu 
SainlLnaa. MDSSiQS 



220 POPULAR MECHANICS 



DEALERS WANTED fa Wood Metier Yjlupuipose Frmv 
T«>ii5hooBnirtti Type) R#tw«~t9gS - With Good IAwK-Hj 

FfclS^ M*spr Wtiodciti U.X-.LT.I Co Bpi «H F^M-lS. 

Hfiilsy City. CA9a7lD 



AQIHTB WANTED 



PflWTIHO Advertising S^esn»ri~Ej«»rtrrf money maK- 
in^edvHpe seang; DatatajnwincBr^fijnB Plane*. emaJ quanti- 
he?. Advtrliftirq SSwciaHv* srp^ elEem. Fr« sarnpite Hwoo 
XL. Eostrjn* Mhj Wi IS 

GET ^rntnudm* cnmml*4PPiB Tasa priori far qualHy 
MuSt-r Shbdf ium IneruJi find rfiiyr.bu>3. in your 3p*ra [rm 
Ho '&: No inaesbfisnL Wn» mday Maeai ShMi, KSD9, 
Chff»*a FfiJlBv WJ 54729 

SpaBI tS*£ CASH, b*H rarrous Hancvsr Brcea Sam- 
pv?k Asides HU tree, No esipetenct n»decs No e$n limn, Biff 
hteKhte S W. 3152- Hartervei, P* 

177J1 



BUSINESS OPPORTUNITIES 



IMPOHT-EkpcM apponuiilty, gndilebia wOrld-wiM, itifiK 
order busirwe Iwn home, ¥*nhajc cepnal. We ship jilan ^ no 
rlsH aomtialior- Expenenct tnneceaaer^ Free Hspon. 
MBAnflw, fttpl MJTtiS. Wrf**d. HMIs Cal.lomia 9lS67 

STOP Weeung Mara? A^avter r^ DuE*liatebla AJt. 100Q 
Otfeo fkplAned. Glot>e Bra 23£S3!PR. Si. Loji MO. 
65139 

PflEPAPC Tax flalurn* ■ HiLrte^e Jo A nr Neale* ^da 
tS.500 l»5t Him Tnf ir^ M hom* VA Approved H^iQinaiT^ 
Scbord, Mmv £jN. York 10557 

HAKE 315.20 JKJurty Buittng Cuilgm UwClw kf 
Home Nuqa ftabon*ite Damans Fi> Mail Oufert WeSuppfy 
Maiariala Ir^lAJCbnn* EveryMirg Fra# deia^-t. Cutism 

Case, 5067 0a Seta Ave.. Dept C2D-Q9. Wood And Mill*. CA 
91365 

MAKE 535 MONEY <*i h imwA Ol produda- Gift Itera, 

NpufflliW, *nS CtrdAlS Mpn:^nSHi E?.(J0 ^rirg# &artl Cit 
uog HeMi^U# on Pint Dfder DAVCO Emaipnert, 320 
NflvA.C Dnve. Keller Tx 76243 

iNCfl EASE yQUf csvnc« Hx i^ncias amxwtb 1 SucoesMiA 
Ft#w*v<?l Plan. BOD Kemrifilh MwJdpn Cp., Onpit^riffnl 
50-A, ara «J. Dowrtera Grpv*. DiHOi* &0&15 



START YOfJH OWN SPECIALTY ADVEFIT1EIHG BLiSfi- 
NES9. Sft-ia 91.00 Fa bib. HAS Duti-cubtfi, P D. tel 
131PM. tellingham. MA DM19 

TAKE Cfiiaic^ Oideia W*Tbdp-tivp MOObeat-MHiivg spe- 
cially products. Latest oeo^ tfc'eaaiE pncaa. : mmedia3s 
delivery Specla^uisr konig hvtu dpptxKinrN Free Book 
SMC. fcO Dft Sob Aw . Dret ft? 09. Woodl^xl H.Ha CA 
913S5 

fORMULA^ TRADE SECRETS A NO PROCESSES lor 
Bv«n PH. Hpnifi. Fpm A Werktiipp S#rt LPp Tb 99 pn 
Ai»npl. SOUD ALCOHOL SOtpL PairU. B^eCmtt 
Deodorant* Censor*. Wrtd K^r*. tOVTiphc* ft#rtr»gsfl, 
Ooo Ofw SO-St^d ii! b fl Drt. 6ra tea, RgIH CHy Fu 
3396ft 

WDD0WDHX£H5 - IDEAL 1+0 ME BUSINESS, fne Qro- 
ChLrt^ Pite Sfafi, 7SP, Wflrd PtjertiWtai^h, NH D3468 

Qrr H ICHIH I Mads Th Mfinte by Mubrdw WorHing ai 
Home 1 LeL me ha?i ^om f FfE Coneuttabon 1 Pesewcti 

Bra qw UstheU, Onr™, Csr-jda HOK 1NO 

M0.m INCOME PO?3lflLt Ju=f Pgr Mauling ip 
Full Delete $1. ted SA5C. De.-ix Bra 1252, Tc^OfiJL T6ui 
77375 



EXTRA INCOME. WTitteafiling and Mu, I Crd« Lie^fitura 
FREE. Ken Chelfew. 1965 W Bay Dfive. P O Hot 15B7. 
Lvgo. Fla. ft£4G 

AUTO HTMDH CUSTOUI2M AND DM3LSTER1HO 

ait bday i high demand pfcfts - yc! cosily I turned al hime ' 
FfibulOu* piulil UOtamiW Sted FOf FREE OpfAflUtYty Kit, 
liala^t AuIjd Uphoteierv insHtim 412 S Lyoti Si., Dept 
S*1!Sl. J&fiTKl Ana, CA 

SURPRISE EVERYBODY- BtePme Not^yPuUcrw W* 
gudt? you, rtfie Wn mW rtHfiry teM*. Raise yCur "tege ,0b 
vfllu#. ■ffictJPia. Afitiaranc# m&ywttit Bractiura: Quir. 234 
CHjO-A, San Anlonio. Traaa 732(M 

GET RICH V Secret Lew vnasHea isebla— frih^a tmt \ e»d 

Details FBEEI WeaWiKrt-WB-S, ^ngs, NY 12510 

DEBTS WIPED OUT nflji *eoi« Fadera La* 1 ' Fo nw» 
bu dmg TREE REPORT 1 Bwepfurls 4 B-9. Ld&fingMUe. NY 
12S*0 



6?LL Ekwte By Mni. Jon#* 6 on £44fta. S4l. Vencouvv. 

C*n*dfi VST 4F1 

ASSEMBLE PBDQ-tJCTS AT HOME. X*any 
paying High Weakly Fhtf Ha preoeidy artletia wtiiiul irrvrat- 
m*rn. Wme 0unn#S9W. s£0 ftfxjtTion nsi B#optiyn, na* 
Yqrt U234 



FREE 1 Pr.Tc? I mndB S255.004 yefiTy wtlh das-s.- 1 ed fide. 

WtHe Montyotfifl, PM-P. P.0. Bra 945, C«as. CA 95307 

FlANO Tyrwig quickly earned yrfti tiome study coureee. 
Dplr^ri* gr*nt#d. InmntziF Tiling gctiptf 120SO T^l^ 
Dn™. Muffin Hi; . Cfilif 95DG7 



PICTURE Fiimng — Prslileble lull at bjpare-lime buSMeea. 
Easy to learn min tifintbara^ui/rs# CuOe Te Ftdue Fran- 
mg FYuFit*." Li CO Guararflaed Fr»* luaming 1 
mqJydnd. Jfifki. 5?fi PM EmonPi- Worth, Hoptarra. Mmrw*C4* 



REPAIR HYDRAULIC JACKS — DETAILS FREE. 
WHITE, if TD RAUL PC PARTS SUPPLY. BOX 415T r 
BRG WKS VIL LE, TEXAS 71520 

VENDING MfiLhme*. Nu uv L ig. HuuUrt fiprl a'haJJlg £rdl- 
pj. flig oeJtelogue free. Parkway Machine COrpotfionn, 
IWFHB draanapnng Drirf, Tmanium. Marylard Z1063 

SELL teuki Dy Mall. CQfflUleiB Defile Sel-u?— 25« 
Vxt+att, Bra 44-RZPM’ Sheik end. W-SMnf-n 54166. 

FREE BOOH 2042 Uri^ PiC-vb i Enlerpro^t. Ffihubul 
‘ unxi™™, " Second 1nrf1afl»i> Mcom# HAYLINtlS, CerttiKd, 
CA S20O6 

BECOME REAL ESTATE ftffiPECTOfl ^ tlDOJDS HOtW- 

Lt Pnientisi Be fik^ Pvl'Tiiii Tm#. Mom* Qpor*i^*i 
na|aj ln«flitirWir. Intfivdi^ Rym*. AititiWIrt, 

Fteti InlomeUen. Bon 430-M25, Ai-uhJ, MO 93010 

I HADE W.WQ V« by M*flpd*rl PMpM 
Mon*Y' DeLails 254 Totfey. tei 31 BYT VcmLanlJ, Mpchijan 
ABt97 

ITk GOLD75 b^1 lii^U r rti J a P rxi HLSate 
5 i.DOr&fHjiidflbie: tdr Caiatog Cct^laay Gama. t634 Bog *.1, 
Biwa, NY lWfii 

LEARN S*wwg Merfilte U«n. Wom*n. Lm- 

trt PrCTrU. Gi'w!rlr CorrftspGHteftPB SCfUOt. Ben 927, 

Sp&ncsr, CdWA S13LM. 

CLIP nflie^cuip^ ilarnts ■« S3 tiS LACHPf FREE Repwl 

Capp^at-KD^, BJIhrtOt, NY 125tQ 

HUNDGEDB WEEKLY PbSSibLEi VAIUND PROGRAM ; 

Natonmoa. Bra 56atW. OaHas. TX 752SB 

PIANO TuttOg toarted quittiy JL itpV* 1 Ftrt lhlbrm*Ebrt. 
Emptf# School. Bra 1014. JbpHer. Fbnda 33469 

DfgmipDTQHS, hNM C**n Pto^. 

AblumDliMc Eartjain. Free OwU^t. MH»y. Bds 4457-P9. 
Oovmey. CA. 90241 

GftAPttic Srydkl HtqSn Mpat On)m n+vrmmrtXUvm. 
Sojvirwi; Wstootfie! Free Sample Giaphic InleriiuIrSnal, 67 
PetUnne Square. ScfirboraugfL Ontuno, Denada M1W 231. 

CLOCK Rapfir = Big Esming*. Free D#t«U|. Sthfl 0^ 
CV>l>: R^pbM F Sguire YiHtje, 7 Canb-dge Ooud, Fk>«n M, 

Tcra'a ftver, fSe# - jareeY 08753 

BIG Money Snlhryj Ihtor/TiAO^i. try Mfii! PwT 

YatdnflJ Meiia *. Bra 4772-P. Hiaiean 33014 

MAKE HjWjB MONTHLY. Spwi rkm Uniqu« pmm 

fifltBmri^k No ^tiling Ng GifliBflf ftl «4fl Krtlfr 
Kfinhfcmtfe*, Bo« OtdierAptfrfi, IndiWM 402*5 

ltiH4»Mwimiy fa Ten HflifrWprt w#sk-<iuBrint»fll!!t 
HcnnwiH . . Sta?t wcrwwKliatieiy p^ij Oaity Fjm inJv-’ 
ra*fr4wllc*m AHV, Bra 1 OS 0 AS, Helwbii 

96741 



SELL n toin^lRih Bddk*. Gy man Write Grahamoo. PMBX 
flasn, Tacoma, WA 99499 

S49Q Wee Ivy Home niAfny [y^grtel. GMdMfU ten 
2S233-R, Tenwac, FV>nd* 33320 

B 0 JHQ - |in, 0 Q 0 yak^v. «Uut C*n 3AIWTOWL 

rajiirtosa. Wnffi: CLEAMPHO, PO Bra ITOSD-PMia, PorttarvL 

Oregon S72i 7 

MAKE MlPcntll 1 BATTERY RUfUlFACTURMO. [Mob 
SI 00 iwfeti. Bra 305, Bogota. NU 07003 

192.00 Fin-r, Squ&ti F0C1I P|>w»d (Hugn Oefflfind|. 
RtveaJn^ F-oor I5f I’neljndEhle: Weodmn, ESrdgew&ler. 
Mess Q23Z4 



ENJOY MAKING BUMPER STICKERS - lna^»nfilrt Kit - 
Eaay, PnrlrtaW* Pohabta-. Deta^ POB &78i|QC), Tempi, 
Ft 336J3 

LEA RW The or repeir^g iurw battehee FabdidPa 

Ptijftft 1 ' 1 =thH iremlmen Apra Esiqinwnng. S404 Bnisa. 
ATau^Bru, CfiU. B3422 

MAKE RuW^r §timpa Urn Hwipfnsivi iTiteftme. 

Wny ttfifry. Free Delelh POB 2290^00), ^enpd FL 
336fiZ 



MAKE Mpnpy PnnUng busiron «nb. pteO*ip, mifchei Vi 
Go*d. ^MV- 0*l»H»: PC* 34SMKGQ, T.mp* FL 33623 

WEALTH- BUILDING SECRET S REVEALED! 1 1 HOW TO 
GET RICH IN HAIL-OfePEH . MILLIONAIRE SHARES 
PROVEN METHQOV1 3! FREE PROOF. BASE- P.M. Piontf*r. 
HO [Tjcan'rtu, Betnunf. CA 94002 

SCREEN Plwrt T-Sfiin?, t^er itWte Irtrapflnsive. piofes- 
Motel kAi. F 1 h Delai a. T-P’inler PQB 23391 iGCl TaTOfi. 
FL 33623 

"'RICHES? Cn RIP-tffPS7 1 235 OptErtunily .4d™th!*T»^ 
IntormHlityt PendenjH. Bra 5S3*-PMi, 
fter^. NV60513 

WOODWORKERS Gtllt prpntiJtjli rnunpg un- 

■J*u"l grtt*. OfcTdralrrt HSrtttw* EUFy'!! 1 ! tvmyttiirt^ Ei^ 
pj|>tedl1!t Free Delaih W*Cfi™ . 32P T4tte. Glen Cert. NY 
11542 



^CahLIrlufid mi tmti p*ge| 





•USINfiU OPPORTUNITIES 

UU 2 TO I Tlll£ft TOUR COST OH HUNDREDS Of 
PRODUCTS, OPT ITEMS, NGvElTiESv TOTS, CARDED 
MERCHANDISE, lOOt OTHERS. KZdO MUMS GIANT 
CATALOG. REFUNDABLE ON FIRST ORDER. ROYAL 
WHOLESALE COMPANY, PA BOX *7 M P BOTAL OAK, 
HGH. 4067 



INDEPENDENCE; WWSh Howl -BiMflpnrt To AHww 1 
For Tht figAtef Free Bok 624-PM 

NOwifli CA 94946 

MAILORDER OPPOffTuwm Slam jMteable hwe b i*- 
fHHfi wflhout eip*r*w or caprlai. Write tor trw tooh pfua 
details Ma£ Order AaaociatWv. Depl 502, NJ 

o ms 



guaranteed* huge kwtts m m*. order- 

Uio i» st.. rnptmm e#*th, cert**** sosae 

MAILORDER OPPGRTUHFTT SELL 70 POPULAR MDN- 
EYHAKH4G REPORTS. 1 0OCn* pruliL VenVe-M, to 19&lj 
Las V^gai NY R.91 19 

MONEY HECRET5-M Crud OO'i, T*bbH Efhwartetts, Boa 
506, Yen fluter.. Afc. 720W 

WEALTH IS YOURS »tm our fjicltng E ucu&4 mafafdat 
plan. Ffw Penta. Cfiendter i 60s Ii56flc. whuaia h*wim 
WW 



DEALERS WANTED. SMALL INVESTMENT, Luge Prfrfrt, 
Fra* dMiJs Ttearii, but 101, LEHl, Utah B4343 



FREE Detain on how you w eiuty dhuim "PfldfEB- 
SlOlUL TAX CONSULTANT," Earn |3&Twur. Ho *p*rv 
flfl« neoettw. Finance? Anaifytfi. Int, P O. Be* 979iP5. 
Arnold, Md SlOli. 



MAIL ORDER Rtehwl Millongm n Secrets flwve&ted 
Oitoft, Bax EW-Pl. Motion mm, CA 91344 

MAKE too Moray in Y 01 / tton Home- PrcnecotH 1 Comptny. 
S*tf SiLrfY Teacftas You el Home. Free DmailH J. AteAi n 
OatframcB. 2«7 Dundee St W., Torartlo, &«., MSFfX3 

^^"TiySb^ o-uBOETo^mo 

oonpwHsE tew ns US and around ita *orid. mdejfMf ior 
easy Jita*™*, Pi*ika&on dais. Gecfcrrttrar ';i. 190 ■. 19.95, 
■QcdW pw al pra-pirtHte*t»n p.-icft. 16 95. S 1 ,5G mla^e and 
iHfiWng Tht Soi/Pwti Press P.O Sow HfrJi, Mobile. 

Alatwnfl 36M 

MAKE 3 TVltei CoiL Drtr 2500 ProduCIS Gint Tfly* , Ng*- 
altiafl, Luftyflgfr 52.00 Bring* Caiateg — neteratebte Truman, 
546 hkHltwnpMA. Em SfflW, IL 60D07 

■FINANCIAL FREEDOM! City Mnbhod Gjfira r tettd Pro- 
gram, Free Detetla Lanyten. 1 56? Tea *26, WftMfeig, IL 
«D» 

" l^CHANl C ALLY WCLTMEDt" W anf fada^ ^"un- 

ttewded rtetd 1 * Details Free. Johnstown Dior Service, ids 
W ik.-wf.il. Joiwiaftwn. PA s5W* 

SELL BOOKS BY HAIL Earn Outstanding PtsTUb Using 
Tested Pn^nobonsl! Dealers Wanted Pdblioaflcxi s-. Sox 1 Si- 
lt POWfiu. W 74943 



FREE: ' Sopiffi o< Myrth-Lawei Fortune*- ho* To find - 
SpnnKW ■ Surx:*StM |Jil*iAlUtam Sfonwri, pm^i, &gi 
J«7, BffrlngTM Hhum S705 

FREE CATAUK1 Mwl OnPw Iryfcper-- 

OtnL Givt' EhUqras, Box fl7P ArV ??944 



MAILORDER D*#pr» OlNt«n®Tg, CtmUnyoyt 

Pterttal Pufalith*r &as fl^^STH, RnchKinr, H * lAEifi 



REVEALING FACT^s *BQA «*? Off* k.1 Qltn™ 

DHfcfe FIB*. Srttfl 507-31 6^i*W. PA 

15W 



MILLIONAIRE'S NEWSLETTER H*v*Pte Pnavwi ER/nr^a 
Plan Dtwivr Mill. Si-PO- to 3Sfi2iM Ph^ii. 
Arizona iS06a 



HOW TO HAKE BIG R| Bm! pcni^aa c=in *orir 1v 
anyone. Prthwl booidfl Eodx hAw. QtvY J4.-DC. Cuarnnlwri 1 
Order rod 1 p!ogmaiveMarh«ing Etieiprltaa. DodL PM -9. 
P.O, Bum 975. SyracuH. New Yortc 13261. 

THOUSAND^ FiOrn I.R 5 Writp: Jefnn7~&ni "iQlSP. 
haioniJ City, CA H2050 

SPORT'S Lwmx. Tata cttfllog LNdBfS W* Umpsrn: ulfWBH 

patented speHi producu. Lfw« balow wntfeula pnc®. 
Imrwipr« MHwv Fw 5etaHs Sample UgMed Foctbaf 
(4 .94 PiCtp^fS. P?ipi PWS, Mirror Late-. N.H. 0fl»53. 

MAILORDER ttjWC-M PO^fflLE MONTHLY Imp 
IntCHWiiHsn FrmUv1«Ua XS'JP QbatemxViAi**, Bm30t-A. 
UrthmoM, New Y*fk 10S36 

AHJ8EM ENT C*nUa*— EMctroNc, Beat tfiflaticn and earn 
■M0.0CO + + in 13 rraOeim* Piqu*t\ txrit !■ A mniSJWY Ijp W 
data tun: -Up manual tm ? gh on how in tfctn i tyCMd rualy 
With v#Y ;!lle virtSSlMlH. SATISFACTION GUARANTEED. 
Send on\ S7.5& cheqyi or mo'isy vder k House of 
M&kuder, On* 51 CMir Ay* EsfI. Suite e&5 Dept M. 
THfronto, Orfl C*n*ja MAT *VJ 



'‘SUPCRW Th* Uwe-Krwm Susrnesa of m# ^utuw Y-do 

□tfl mete STG&CQO'y* , wqfhing hum hum*, flirflnp wilti grty 
■ Few hundred d&iert. Fifta deiallf. Mtfqhurnarl \nt. S4h 
349A >«m Cumberland. Pa. 1?D7D 



ti«W Weewiy Poas-bl 0 Seain; iifornallor By WaH. Write: 
Zb*, Boj lt6C2. SAotewoed WI532H 



HO# to ael RICH m HAIL ORDER* ir*ynumorv-SASE 
EBS En&Bfpnna. Box iO£l, W. nr J OWE 

BILuQhJ SSI cOfirncrirtY mwtoc* or*Ctt d*w milliMiaTrafl 
fl*ertn*ri rytormm^n hUSlQ USCfc. &Jx J74, VnUHa, CA 
9S 79 

REDWOOD SION CAflWHB - 0*t «4«t*d «i fhNptftitt** 
Putintt* Ng eiptri*™ nflewtary! 1 Fim* Doyle 

Wmod PjtiOutta, pm 436-9, PVuArwy, Ml 46169 

OWN Your Own Bu&ifHsdL S^art Tima Ai hone i No e^>e- 
'rente needed Big proNa! Peocna eupptar major >jxJusFt> 
dvgigh el«>fbp ^tng ama- pad! and meteHlirg nnr melal 
'kb We hjrmdi ell equpmetiS ant icnow-howl Ft# del arts wth- 
Wfl WM or Write' MQ-3-KK. IftlZ 

Jtma, ChriteSd JL 00^6 

I7DG Pbi mtMTih -ptmogi pcut^ lif^rg -&js .ntom* l&i 
tenme el tune or ut cfliio dunng tat $duen. Wa ahew you 
*hm. Sirr^te, qutiklY luanitd De^la rall&d liee. Nu aatea- 
twi Hurry. Big demand Federated Tea. 2064 Moniraea 
Chicago 6061 0 

MAILORDER Prorn lifewiMIte! FrolesatmEJ Advm 
Advedra^g NeoemmandaSiwig. Free tniofnw^. 
ComnsuniMbani, Box 40S-PM, tostort. Mu*. 0Zi69 

SELL - ^ PrnfrhsIHLj^TM Sutmr &43A. 
Sen F."flre:iuixj, Ca -trnL-k 941Q4 

FREE HR. GASAVEH 711 Deuwtrup-1 11000 Wee^, £k 3* 
tn* Pcwi^l*- Eaay paier:ed apart! Almqu£ Autbrnethte, 
GTRsE. Wnofd. PA 13337 

VlHYL'B Were money ^ Pr0tBfe5k™ily rapelr. raayt 
tsft. raccrtof Ibmilure, luggage, oaf tops. OuicK. ea^r. Tero 
pnad SPO jrX» # Sty e#m you (1 000 ■ rngnjli f+gmfrs. 
olitOB raslaufania jnlirnfloc; ^jyUmwri Sterl Barring j*lar A 
lew d&ye ptecUcii. Sertutenri detuH ttw. VIP, 2007 
Montrose, Ubdego 60616 

MONEY SICflETSr Hirp Piwpte #nfl bwnnw! gel pwtv 

wf E«y heme birtinew. Firrtsaio Pruft* No Enpen*noa 

FrveDeteiix DfC. Deff. 
10-G-9, 1144 Re&otaxr Avan lb, Cvanstun, Rho^a lateral 

OPERATE Vdeog-ai^ei aig Cash Proles' Free Delaiifi 
HSM Boh 91 1, Loe Aflm. CA 94022 

Eift^ CASH WEEKLY M*? 1 Free Supplies, 

Stamps 1 tnlorrnafUon: ILtah Standee Ewempe! Foodmuw- 
CPM Oumt H*i, NY 12027 

Uffi Wewty Spare Time. Haling! Camegte-PM, Box 
i* 063. Pb-adaipha PA ie'.3g 

Bf A THREE WHEELER DEALER’ Memj^iV^njr 
rfred irgtn tetlofy ctatetthf*, EfmCfn** emi^e. 

■j& Id 25% zwQht Ftwpyi. Far rampkfl® mrarrrwJiVi ihd dilgr 
Prochute tena 42.DC To. Amu lndui?j*ft Inc. , Bon 23fi, Shiloh. 
Ohio 44676 



"FACTS TO SAVE YOU MONEY BEFORE Buying Any 
Smell Busmen ' S^d SA£E and S5U1 To 

EllewWIh PUtApttng & , Ron 7«.. Sriffldn. CT 0fl4A4 

HOW TO HAK€ MG«^Y THROUGH CLASSIFIED Al> 
VERTTSNHJ. BOCA-el thuw? you nuw Id Sted yOur ewtv QulI- 
-^Si frith ClaauNsd Afrenwg ONL V 11.00 FDA BOOK- 
LET — (12 CO coupon nettmdsbw entfi irt &rd*rl H.E. 
KAPFEL, POPULAR ME CH AMO'S, DEPT. F, 224 WEST 
1TTH ST. HEW YOfllt Ht iQOlft 



MONEYMAKIHQ OPPORT UNITIES 



FTtEEFSrrtimhly^tfWOfQpp^iunrtyMe^ Leomlh* 
artir^ mejunmg ms™ wen. lart iM lur urp-ghteW* eudW** 
stonrt TREE. Write: Cswfte^fy. Dept fij = , fiN M*c#ug4rn 

rt ^j -mj r. 60602 

IWi PROVEN HONtT MAKERS in three dl-si riega- 
lines - H®m« Dubo^ss Opporluvty-Vilues By Maji-Oottefv 
-Otter Me^er Repealed Again ■ tegs. All Three. 12 
43u« ■ Regular Price SKK Send iriteriiefemaf 
PUOWteri. SamsprUata Build-ng. We*f 

lUvMtrtw. NY 10993 

HtPOfli CM*LOe - M? fiflwinted F^pom-veefl 
5 u tip*’:- 3 - ELa C . s! ai-fi C n GuatenlBtM-£«rid Ji ffi Rnfundat™ 
Pacef. 23 E. Sahu&ro. Tucaen, JS7C* 



I1W. 00 weekly Centering Pupig Lessona 1 Sampiyc. 
11. 351 Cente r. 214 LP Flflh, New Yprx OtY iOOOt 

1360 WEEKLY SPARE TIME- VfJH^ Satettetterx CMte, 
So* 290244. Noth Hill. SC 2B73D 



NEW Dt«o«dpy in Setter* rtecoixB^ofiing Eighteen 
Months Gueraritee Meaite Big fto«s Pad ' Etedone. ?ai& 
G*t» Dfwe, Lfllte floqn, Aft ^ 

WE B4JV NEWSPAPER CUPPWG& ' irf ’wls«ing^ ^ AiT- 
noLTKementa ter 5 i.oo efcY teeiruetata- ll.DC. C^ipp iija, 
Son 4$i-PU. GaiesvJie Ta^aL 7652S 

GET RICHN Sorbet i*w fpriEpnea dsWa — 5#inge Cm»>, 
Otedn s FftEEmpon^ WHfftWFWBM^. HY 13S-H3 

HAKE Irtvuaen MATOte, Slutjnirtin 5-1 ari nn Shgp. Dpfla'a 
50*. MarbtekZing, 41 Wawrten, 3t. LouH, MO 63124 

PLASrERCHAFT' Voneym#ling hpm* bite^eaG DefHiia 

Uiilway, 242 a 9- DF9 NaihvilM Tn 37302 



CANADIAN HflJJDHS te mAH, te¥tete ^ Wni 
MUlNtea. DepL P M BdN 6722. Station A-. TomrrtK Oftm 
MS W IKS 



NEWEST ITEHS CATALOG 12 60 ftetyndAbte Hantehan 
Producte, 7643 2Dffi An., KerofJia Wi S314C 



BUMPER SUCKER PfWTTNO DEVICE. CFteip. Ejrt^jte, 
PDilnfite FieafteWieBurrper. POBZ2T9ijGCl T-i^iaR. 
33622. 



HUtLD, Sell Fi* wood SflNM- 4 $iJW. 

rrawMd BHH, P.O. b 5. Lima, OH *5602 



tJOGOay GAt^enng Unrated Tartior^'nBppnad ih#«l 

SJrteiJOtntelWTiMHrtrt^B^ 

21012 



FREE Report: How To ton mhemdon FVolMiy. Mtew 
120.000 - 170,000. JAL, Bon VTOfil^J, Uh Ang««t. CA 
90022 



WIHQWEEPaTAKEaGrtrd Pn 2 * Winner teiii hkw. Send 
u 00 Artterun, P.O. Bn* 1, [_Anea*ter, Qtm 431 30 



-FREE LITTER DAQ h ’tl Long, SASE PMa Ific blftTt 
Eaenbogen EMenyi« 4 -*BB Cro**r An.. Dtfy City, CA 
94014 



TREMENDOUS FrcdffiL With Proven, Ea*y Beginnara Pnv 
gnrn: Fid* IfllQIBlMOfl 5MO Cnb^pnEtee, BOs B129-K. 
KKhfrfteh, Onteno N2K 2B6 



FAMOUS RUSSIAN LEATHER COLOGNE. Pte WtvWs 
F^trsi Setftng Mm s Cwgn»- w Sente. Bbhu^V Me. 
DwanllS.QO. Senate & W IVANau . 6919 5«irli Vamur, 
Chk^DP-, il e»37 

EARN Extie itaiey— #rfle: Home MAflmg, Bow in, 191 
Shetbcrtf na Street TororNo. H&A 3X2 



VQUR NAME AMD ADDRESS SENT TO OVER 106 
FIRMS Nttedmtj HdrtwwMYaiv Ckl tf 25* plu* BASE. 
Ttebnvson R*»are#i, Noute Ont f rarfrfln, fC 2S734 

TURN JUNK WTO FUN AMD P*QFTT ^.50 
JbdEtonr* 43JP so uVh Spencer M*w. AZ &5204 

SflAflE TIME CASH. S*« IvteA Hanger Sten S*m 
plea, sates til ten No mpertenot needed No w l |rnr l Rid 
com™*iona Hanover Shoe, Detf H92. Hanoyer, Pa 
.17731 



960,000 In Four Weeks! Guaranteed 1 Free Detain. 
RMiLharf Bex TO, Oakland Itefli, Penra 1 7076 



MAKE Good Money Inwahng £rtergy-Sa*«g inWnor^EMB- 
tef Stenn wAodff* 3ysteirra and Wear»flr*tnp Piwluct*. Buy 
a? Ybiitna POo» SUd Nwr— Gel Hsiiies, Gffc#*, Factory* 
Ftetdy *or Cda Wither. Free DeteJU 6>|1vi Indkteirw^. ire. , 
P.O Sn. 2JSH4 CMUte. Oh 44123 



HO# Td Make Money As An Inventor. Anyone Cm, 12.00. 
Htgaahi, *07-^1 KNeimbku Street tio> 279G2. Hoooteu. 
Hawaii 96627 



HD# TO M rn 239^ an S.9001L inter*fl flu small Fufrrf. 
Drtfc'a tt«* Guaranteed Schne dnr, 54 Gutter 3va«. Slim 
342-MF Sen prencisod. CA 9* lo* 



OVER 100 GnKTt Hew Mbrwy Making QppoCh.nlhefi (A 
H^nd, lSflfi Witter 431SA Hirtdluftj, 96S22 



LOOM 1 1 ThGuwde 1 Monffify ftela#ngi Jrnpcxte. Bg 
demand kr 35MM Cvn^s 120 DC- Aterma. BHryete Hit- 
ryi r Pai^ 6 Bndgee. 606 Sharpe Street, Ga n&roga. Georgia 
3171? 



EARN $1G.DG Up hourly Repa 1 typewriters. Free comi 
team ai5fnbi>1or ti 00 ior app'ceMon-r*pori Athey. &-9. 
SenwT45urp, PA IfflSe 

12000 MONTHLT PrasdAe Gtf-ng IrtFmrtQn by M&i 
DeliE* Sftf s Shop- S07-32 Suthw'^nd. StwKdete. Pa 
1f4 © 



HAKE A FORTUNE. H*i£4 end Gamgn Sate*. Camp kite 
Guld*.*3 n St Pi*lK3rii)h*. POL tea 1235. T*en*c*, Hew 
Jenuy 07666 

MAKE MONEY IN SFArT TBWL tiAfr generom ™i- 
sons ss a subKJipnon nepiete«itiAve ter leading nagazzies 
Fqr tree d if « M . 4#nd Pu* >4 wllli rumn end aJdau In- 
POPULAR MECHANICS, OepL AB-5, 250 W 5Hh 3l . New 
Xprh. h Y 10019. 



CRIME PARI 150% PteM, DWbule Sewrlly Proa***. 
to iMNPMI, LaMffQvt, OH 9TO4 

SPARE bme fan une m. Vinyl Hepdu Hugtf dontend orubM 
ereepCcnat proffti. We supply sveryJ^ng DMaeG nree- ViP. 
2062 Mnnirow. Chktefp, 0091 6 



HO# TO #U4 CONTESTS and GoM lAne In Gar^e Sales 
ferth ter ta co Vou «n1 Mail N. W. Huipar AwmCtete*. SOU 
H. 45th Laru, Glafldab. Arizona 65301 



GOLD In Tour Gvag# 1 Free De4ad*! Cold, 1 94 Chew FMl, 
Saa?y. "anas 77474 

SPROUT F pod*. l4«k# |1&1» in y»tf tejm*. ne investment 
OKtete — S3 ^teri^Ortter. flga 22, LyfiSen, WfraJWngten 
96264 



1 Continued on neirl page) 
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i HON E YU A KIN Q OPfKSHTU HITICf 

[GOrtllfttied TlOWI pr*e*fllnfl -ppjpl 

FAHTaATI e Pf£**l M R»k* try Mai M^*l Im i. 
BO 45H-FM5, El Peas, DC 79914 



K7« DAILY Slifllftft NctI MVflflh Dcilail; Sand lfeft 
FtaCrt&mp. fttlUlH, Drnwitr 4309, Nprth Hnilywnctl QA 
9l«7. 

WANttri POKER 3 Y 5 T£MbTn C aTOg tar 
P*EMBh. *3.50 Gale*, F.O. BEn 964, Frert*nCk4fcijrg. YA 

22*01 



GOLD WfF* Jfl ClftS Sited Ada. Licensed Syit&m Qnfa S3 as 
Landry, to* 1 1564 Si Petersburg. Fit 33733 

HOW TC HAKE HOweT THROUGH CLASSIFIED AD- 
VEWTOJMQ. Rocket mow* you hcwto atarf your o#i bus*- 
nnt Atfi CtBHtfttd Mwvsing. ONLY 11.00 FOfl BOOK- 
LET — £¥£40- wgpon -titondshln with. hrst *jidef| H,*- 
KAPPEU POPULAR MECHANICS, DEPT. P, 224 WEST 
ami ST., NEW YORK. NY 1M19 



HAMITS, CHINCHILLAS, FUR 
BEARING ANIMALS 



AMAENG Ptoft*! f loan Yew* **sng flabfris tor Woo 

and Breeding Qffta^— 12 . 00 - Amenpirt Anglia Malta 1 S. 
MW*™ 53WE 



BOWtODO Tfcnffl Pl#fl raffmg HfltftW torts Frep rt«1a*s 
Whlto* RftHrir>, PM, H-jdsun, L>-in_i 44236 

"hWIh’aBWT? SUCCESSFULLY S3 P(h)# 600*:^ T*i* 
HM. SQf. AmerdaP FLU^hI AirVi HI, P O E^j 42*. 
feMYrvnglon, IHmcr* 61701 



mi- BIROS, CATS, HAMSTERS, 
ETC. 



TROPICAL FISH. Ajtogmpi, l.«W i 0* 

Mail. Cetabg 25c. Apua, Oracle, Mith^rt 43*62 

"DAD, Clrt IftAve ft HORSED?? COrtlraUud with T-a fluev 
Skxi? . . . Need HELP7 This 2Epeg« tiuioe hm ALL pour 
jriQ^crg. vuhal to Do, W*ai to A*o*d, Whart to gel Help, Much 
Mors 1 Gyar^nldCK) 1 •yariMj. Mfrea* $2-36 to: fetfe 4 mv Fwrr® 
"HflW", a&i 419, Life Aflpt. CA 94SJ3 



EARTHWORMS, LIVE SAIT 

FfifELAftctlyw. O^cflF HedWgflkpS 

— 1 KM — 58.95 5000 — *42.50. P^lpibd with Fz** Bot* 
on How end When 1e Sell Cura Fishwa*ns, Plaina, 
GLS1785 



OF INTEREST TO ALL 



INFLATION VICT1M3I Fr« Medical, Dental C an. Renr. 
Oiil Details, Stamp Catoc 365 HW (karri, Corona.. CA 
9 1730 



0TQP? If gpffa HKH-wt^ to*» pcwrl Wnhn 1n0?y Ipr 1* Piinffj 
^tirt^n&wtobeerlnflglioriu^^it^siv^ Syrw^, 
&Or 6B9-A. Htfywrad. CiinofflUS 90026 



FOCWU FA«« TirpJ of PH^y C*^5l^ Sorfl WCO for 
CorfiplOle Rjlea 10 lrtr»i3il^rBri yerria P 0 ESok 

22616. MiroeapOllL WH 65422 



HOTTEST HEW COLLECTIBLE - BAKE OEMSr Qdfcilf 
Fra«l Teyfar’e, 11 9PM Martin, Intfan HUtdf Fkwda 

32S57 

PlAVInG Caros u»d « Lsa VBge» And R^xi C**i™ - 4 
Pacfc, JS.OCl, OHourt®, PO Brta S 1 1 3. R0rtg. 

69604 



FREE GrtrCfltllldg SnLiH, Avp<j Ciqwdwcl Slorp*, Shop 
By Mall nr* SW Mn Jbn^; Ki CHpL PM 9«1. I(M 
ULi.mikp- Df , Fort Worth, Touts 76= 26 



FOHGETFUL - Wa Remind Vcsj In 0< ferporljirfl 

Ootaffcr^, D Finds SA5 $erw^a P.Q. Bin 393, 
sDlHQ PA 17201 

GOURMET JELLY BEANS Ms. led AnyWrlmt Frt* Ql flef 
Forma Since Enierptise. 25?2 Luaenuga. Cart^bed, CA 
WDM 



PEAHL HARBDH- Ihn tfjyy rt wJw-DrfcmNt£ PrtOluv*- 
pfty, *7.K Airma. Prnpad Hudd Erie*. U5N |Pnet.j, «100S, 
41 1 Hofiron Lena, Homtulu. HorMai; 96B15 



PILL &p. SJvw-jUitod. *nn 3 ir^La^ Bd> 

lure* 1^*' « ’** Hfli 3 weia lot ^Otrf^na. riwidicnlfO*’!. 

etc. *12.96. double O Erttenxiaee. 1153 W Gienioie Ko 
*10. Si Jdw prt. Mich 49M6 



NATAL CHANT AND PLANETARY A5PECT5. Hghry dec- 
orafi¥» aed perwyid Dale local Cvoe placer or &rV 1. US 
*20.00. AAow I0-moltn. Purrp Comwiau. PQB *PM»09., 
fc Clf F«MI, Quficec JD3-2J0 



EHJOT TUlhQ PNjL^sV Learn Whwu Tn Sell Them Bend 
*1 5dto*fiaport.M.5N«h,ai E . DatOa Creek, Mcf 

^>15 
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PAEClOLjfi METALS ARE EASILY COHFWED WITH 
SCRAP METALS KNOW WHAT YOU MIGHT THROW 
AWAY- s-no *2.09 To: S L*we, 1D01 l™, 

Schm4rt.dy. NY 1J3M 



OUT SMOKING i 3 Mtflhod. ti OO^^ASt 

Meaa lhkod L P Q to 1*3 J3, IfebihL AlaCwni mi 6 

CKHTT BE the LHERm Smft of Poker Remded 
flUSM $3 DO Id! LOdAiha ErlrjpnsH. P.Q Ekm *6*A 
Be'WNUt HL 60106 



HOW TO MAKE MONEY THROUGH CLASSIFIED AD- 
VERTISING. BodtM *ftfw yw now id siwl ^jur &m dusj- 
rt4» Mth CAsVied Adwlc urn ONLY *1 ad FOR BOOK- 
LET — 1 62 DO ftoupfri >n1u\*ab ‘6 wrth Nil Odtr\. H E. 

KAPPiU POPULAR MECHANICS, DEPT. P, 224 WEST 
57TH ST, NEW YORK, NY 1»1« 



SHOULD You W W^Y. YMere. WRe^, How end M01& 
«.« to. P.0 2W06P. ^unmood. Vl 23223 

3UPRSE PACKAGE! COLLECTCNS dNLVr J1.0Q. 
Oahwccni Products. PC. Dok 5fl. Arixx^i. Mnoia, 9Q0D2 

ARE YOU TIRED OF FIGHTING WFI^TIONT^ Wo!m"w 
hxe aome lut Irae .ncom* h ua^ng morvfY ii emy, whan you 
Mnow Mm. For inJDtnufidn, Seoi tor Free Cclxiil- Today 
DirfOO hivostmenl Co., 503 N. Baylor AvA., BfFckenidgB. TX 
?«GS4 



HOW ¥0 BEAT YOUR BflFE ANO SEVEN QTHEFf 
WOMEN V Aaidftighirg 4000- Yrti S4Cf9l fl^Mpdr- $*K> 
I Money- tjLi. u jairt. r iiee;. CherooliArt. TJepi 244, P O @oi 
iM. UnwCrty hJ0™7 

FREE 1061 Ihiny-j i'lyont cin gnl Oy ^n^ly Wr^ng and 
AMlnfl. =64 Paga Book Tdli Ytu Hjw. Send 55.95 w. Jumper 
Hdjee U *1fi ElC- , 466 Afrtl per Slf , Dep P, Nsrn LfierTy, twu 

s»st 



HAWAII — DuevtlOhd — 9dOtm|bO^ *3.00 per m.TJiry 
IsSanJ Cratta. Bob 7tn HonolLkj r Hajhai 9652 1 

UFE’S MYSTERIES Pkftirtxkwi T^ly 
LXhen. nhd Ihn PuhiL.1 or Hmpiht44. Facf jaJ 9lurty, Fnwi 
Delft '-i D. Powers, Box 36066. Lrvotn, NS 68503 

FOBTEHPAHEHT DOWN! Tujgitc SXxy gf Eh a hril tg 
ha Llle. 54.95. Gd^irta Pub., Boa m R$diy Hill, GT 
«0ff7 



OF IHTEREST TO WOMEH 



f r EE Circular - -GiRa T.i*t Pease New Babies, Metwi 
Cfkiiciu«. Doji 6l 3, ftthmcnd, CA 34000 

PdtK ET iu r in' F wlUrtqtegi . n giiin! ’ 

E-3L Sllt'liL/ 1 Cua.'BirtFvd lh Rr'Lrri fcrr Rafund SnrYl J4.75 k>r 
Ow, S6.75 lar Y*o, Sll.75 fer "Dweft. ArtWfb<JLze P HQ?p 
Ventura Bi-xd. State B-246 Dept. A49, Studio City. Cal.1 
9TSW 

QUILTING CAN BE~A LOT MORE FUN Am gn Ulatr 
etwi (tone on a frame, thii pn« aptn tor eMy urxaga 

end you w tnake Kta a ***kmd. Send *2 25 tor pan to 
PefMlr Mtsh^ig,. Pact PMC. Bm i(Jl*. Fiad* Oty Sto,, 
NT. 101 D 1 



OOVERHMEHr SURPLUS 



HQNGAS. Harteya. J«ps. ScfwnnfiBL *26 K diwcftxy 
51 K iRefcjrtflatkr} Sumtot. Orpgnn 97?0i 

■ GOvTjbNJaSM SURPLUS IMECYCflTr- . Buy 
3 d 0 . 00 e lEenq rjnctodng Aepst tow w 2 e ori «fciii? I Moei 
CdifitiMS mrgnrtiSKXi ^v^ihhlf — K.» lauftameed) 
SURPLUS DISPOSAL, Bd. 191<>7-Al, WASHINGTON. PC 
20036 



GOVERNMENT LANDS P KM I f U ACRE I Hnnomiis, 
rarmHQ, vai_eiibi' ig, ihvHtmiK*. 1 Lnnd Buyir's G jide pjoua 
■cunem Wings- -*3.00 Lantfe.Bwe 19107 AH, Watfunglon, DC 
2003* 

1951 Supius Amy, Vivy ghjiB-EH pa^e luataieo taiabg 
Sene Si. DC Flu vt 3037 North Ci art,. Dey;. J-9, Chicago, 
Uban $01*7 

MOTORCYCLES - JEEPS — HELICOPTERS — AUtO- 
MO0ILE3 , GCVER««MENT SURPLUS OffiCTORY — 
MONEY BACK ODAflAHTEE- Howr, whtirp- -fS.K GS 
mronnelwi, Otti&rimenl’ 10, Fedenl Huidirtg, flon 3913^ 

Spnngiieiff, MaBsecN^sefli Oi 1P1 

J-E-E-F-S - 6M.00! - C- A-H-5 - US.OOr - 7M.000 ITEMS 1 - 
GOVERNMENT SURPLUS - MOSt COMPREHENSIVE 
DIRECTORY AVAILABLE TELLS HOW, WHERE TO BtfT - 
YOUR ARCA - » - HONCYBACK GUARANTEE - 
■SURPLUS INFORMATION SERVICES". SOX MHHA. 
BAN FRANCISCO, CALIFORNIA HIM. 

HOW TO MAKE HONEY ON GOV ERMMCNT SuRPluS- 
Nrw Coeiprrtu Rttpnrt- FLuih 52 .DQ I.Gu 4 ljnlf»d | 1 DnMjhw 
SurpHrt. I7B9A, NbSirtTd, Brodtlyn, New Yam 11225 

SURPLUS JKpb, C4T9 ainJ TrtJ*iA BvrtllaUe Many Mil 
LXldftf 3KXF Call 312-742-11 43 Eirt. 7133 1« JrtJtormKben rtrt 



~COVERNMtHr SURPLUS-CARS, JEEP *60 «>. 
BOATS. GUNS, TYPEWRIT EPS *4.00, m H a Sncticn rf 
oeginal coat 1 REPORT Leila HOW and WHERE TO HUY rr, 
vto hoy MAIL ORDER; FORTUNE* ean i» made r Hce- to buy 
tor W dwfl. ui* *r tor toMl* CUUffLETl DIRECTORY 
4MO50-S— S2m IhiHirtJitKXMJ Kingdom, P.Q. Box 77790- 
1, UK ANfftM. CAWXH? 



GOVERNMENT SURPLUS — CopyrltfM Ftegon Gwm 
Ctnt^gia Dvi*Uk Buy Spothrg Mi . . Typpriln 
TegtA PhDd^f^cnicCqtJipniam. Send J1 90 (GUARAN- 
TEED. Etaniirt. 735 Hawthorne, Anaheim, Ce&brta 92906 



LOANS BY HAIL 



me ARABS HAVE NM LOOMS to Loon, invest! FREE 
DETAILS! ArtW^M. 93* Mton. Vvfef. TX TJMJ 

QUICK KAUBaHHAlWI LOANS I Wrtto. ELITE, Boji 
454 - P, LynlYook. New Yort 11*63 

"BORROW By Mari Fr«4 DeiaQi! MBG-PM9S1, Ekw 2296, 

Sajtovsky, OH 44B7U 

FREE Swk deecribng tom* eniabto w daso™ir^ inW 
■ioli reused eiaewt^ro Manv plfl.na indudad. Try ual 
A.vmojifw 3nn fWL A4, Enjoktyn. Ygrtr 1 126* 

BORROW 525.D0Q bvem^rtl. Any PUrpn^- K>op lrd«rK 
rtifety Free Refionl Smxeea Ro*warch, B71 2907&-AW, 
indianapoea. Indiana 46229. 

BORROW Si.OQO-f&jtt^OOQ. DiKm Mm Bfianged. 
Pn.fcnal, Busing. V«4rF> Cp^i RESEARCH 
UNLIMITED, Dftarer XO, Wi^nQV^ 9TO9 

BORROW iki.KH wiPtoirt tolerftil 1 All ek^lbW. Rapay any- 
pj-Tro Dree detaito. inlohduie, Bm 1D04, P149. Niw Ygrk, NY 

IDOOa 

BORROW BY MA^Lr *1.000 - *25.000. B*d cmSH 
fVitoead wsw^im? WHr WoridwWe. fen 27101-fW, 
ASenr*. GAMUT 

COsmBfTlAL Sigrvitjm LrtM. No DbUMnJ Raqunwd 
Any F^rpoee OK. CFA-C, Box 7255, MeneflA OA 30065 

BORROW FROM HOME 1 Aof nmcum any wrthwttoe prf- 

ptofl, withm 30 dw Cempiibiivfli fta'-es. ^ia. mi «n earn 

Owrt 

wun Naliwiflj Company u auiAl evwy nr goaaibkj No 
dimmckel Frw DeLeila PfC, EMpt 10-09. 1145 Reaerw 
A^n v e. Cwffton, RhoO* lAAnd 02020 
QUICK MAILdAHS! Fiwm Afiplimton ^^1 lengg. fci 
724-B9, McMInrtVAft. OetfCii^ 9712B 



PERSONAL 



DIVORCE? Etonl L™! UterMUto. Atfi^ey? MENS 
FHGJHTB ASSOCIATION. 1S9B Ftrrtf Ltk*. Uhl 56025 

COLLEGE DEGREES DY MAIL Renowned UnNwelUefi 
gfftr touy-eiKPeOlad Sachetors. Maslem. PH.D* . . . Fne 

FVM*P»to drtfrib' CnmeWig. fi«- 31T-UP ft, Tixlto. 
CAlrfgrtt* 93560 

FINANCE YOUR DR EAMS Win Gframranl and FaunOii- 
Wjr CirflrttS fflfl detlrtfl T&u-PMB, 402 PCH, I M r wu 
BeaoP. Camomia 90264 

CQMFWmAL C1W9D MvAng Ntm: EiMine&t, P*- 
*en*i. etooe 19*4! M*P C«n-r, 353(1,) Fnmkin, Chrapo 
60606 



BIBLE OneEfcyiK answnd Stamped wwetope. Byton, 
17?67 Bender, ftflrqfl, MtohtgM 4*219 
~ COLLEGE ' OEOAE ES B f“ SPECIAL EVALUATION ci 
EXIST WIG Cnrie* A Jpb Eig^ri*™. F(«l £«14) W3-TT9 1 . 
VftiLtj Bok 13151-m ColUmbua, QhO 43213 

"STARUTE-BIOSCOPi H !tr KRSOHAL COMPUTED 
JTED Q*> RHYTHM FQfllCAST, toll year, Send V7.S* ■ 
tamo, Data at Birth to: Jatovrt Marian, 1 72$ N Andrews A™ 
Eat.. P.Q. &l\. 7351. FL LSuserdab Ftft 33336 

PLEASE Send VvtahonE d MsMb "CW So^Hens Nm 
er Die . ." Tg: R, L. Lahene, 21 1 Ftondy &gMv W*me 
ft*™. QA 3T0S3 _ 

ATTITUDES: VcMJtS fthd MW. Art rfl-deptP, Mtl-lAKty. 
S3.M. CcW» Pui, 8« M7, Reeky m, Cl 0W67 

own Wtyi 41 Coping TXtfri fW4 - PfWHl. K- 
MUgrom, P.Q. Bei 1&t. StainMlle, PA 15717. C.Q.D. 



A EMAIL INOi SERVICE 



LOS ANGELlS ^amfljis ReraWna — Fwward tog Cenii- 
derhifc Free Brcd’ure Wbjl Headquort^rp. 15*33 Burberth. 
Tirana, CA Si 555 

“iNlFLWAJKeL ConltoerAtaJ, Reuanebb, Fetfl SAGE 
MM&, fei B5i lifcieukee, Wl Bai 

SHORT HILLS, N.u - &ingia 9 Wf HMV Enlerpe*«. 47 
Meeduebtook. Shod Hfks, Nj Oto?b ftWUiwk 
Cuewitaid 

UNUSTED ADCMESfl. Or^raPi and confident flemeri 
*1.00 &ngta. M£ljI Fgrwflfdihg Sp»Ytoq, B050 S. Mam. 
HbutoCrt, Tfljria 77025 

FLORIDA REMAU ReatvIntfewnllnB Alien, fflfl 
Ayftan Cm*. JACiWirtU*. Fkrf* K2 HJ 

Confidential mail anc phone Ceiie Pweived am 
Fvwerded DWty. CeniTw, Bw 3flYP*4, Ctaymwft D£ i-PW 
"BAHAMAS ConfidenlraJ RirtwiLiding-RBmgll Smgln JT 
Per»nrt, CwniMny, Aoency AC Swn, PO box F-2511. 

Friwport, Bahemn*. 

CONFiDENTlAL HUU Stamped 60c, O&ty - KEEY3 
SERVICES. P.0 to ittfi, Omw. CO SMs 
REMAIUHQ, Reeeenhp-FcYwajrdLig, Detalle, 
Seweei P.O. few MG* Otonfieittup, PA 1 T20i 

{ConUnuM or\ nasi pagi) 




ft I MAI LI KQ SERVICE 

COWWIfUAL REMAILS »UW «0 1. 
feHJLLftUIL 3KS Nl Aa#r*. CNe*g^. Illima Mfl IS. tdmroar- 
d*J MaA*r-A 0 *ri 5 y FMMWMNpl . StfeTifri ton**! Pascdp- 
aw **d l*N«li**d. *tf Due** tl W-W Manim^* Ihldn 1 ^ 
Qyctt'lprii Only 

CHICAfiOLUID Stamped ivnajls V* Muhtail. *0353 

W*)l toerrttt tod. Wn^lv. H. «M &3 



PAOfUSIOhAL npiwliL Opj^i toffwig ■ Foi™ding 
CcnFdvntii: Fr n PeUe*. SUPERIOR MAIL Si R VICE, 1 00? 
DAyttwi P*tm Bay, Rpridi 32905 



MISCELLANEOUS 



LAS VEGAS Cure Siyn Ches Wih Vour Imiiils In Gt*d 
Aagutattwi Saa. Jua! L>.a 7?i* Real TiVfiQ" Dud In CaNnoA 
HwalnYegw 1 DO to a art: Red. Wtut*. Bye Maniriacturor b 
Srt*, Lrrrted Supply Sp*c»*J Savings H You Hurry. Fiee Into 
Mttty *Dl| Gam* Cd . C*p( 0, Et?0 So, Htgh jmfl On**. L» 
V^pKkNn sdi » 1 « 

PW^ SOLVENT 09%. Pij™4ifl-MTM«pu to 

W3». Rtfon Rwg« LA XOflafi 

ORNAMENTAL Iftlfl D«»^s.Bo«ca1 1 &QQB*JiAU.Pr4C. 
Dud Oaugna lor Rairnga Gcfjmna, t*t fi«4 Lrleraiirt. 
Cunningham, box 30005 MO 1 South 3200 Weil. Sen Lake 
City. LHNk 84S12D 

photo identification cards . . Cartmcai** 
GOAftANTEEOll Samples 35s Besceo Bo? 3451 -F*l. 
PftMdwe. H.L 02909 



nNimCATtON CAROS . . . CERTIFICATES , r . M 
5CUCTUH&. SamcHas itfrf b> 5W T, P 

MtfmCtAi. 91731 



PHOTO »- S*»W In pi*#ut A* ^r<n. prfrrtTC n 3*- 
hflury. GUARANTEED. S*rtd Id 00 1&*1 O-Wl . ptoft. h***, 
hUW, niifl'U, wfrghl, half, «ywi, twrlhiatn CARDINAL 
Box S200-A5. Jackionwlle, Ftonda 32207 

nEWBEJUJTlflfL 1SG2 FASClNAtM GIFT CATALOG 
Ow 200 taste IlH flame* Send iz DO. HelimdatJig ihwtr s4y 
Dtotobuftng, P.G., to W. PM2, Uraversirv SleDon. Syracuse 

mv 13210 



B^PCR Sew 1 m™ Tq Cui VrHjir 4^ Sfw 

tot Prtfiil Tor WpmfSP. 92,00. EAch. fvptr Z*“H« Ptf I 0 
Tag &.00- 12 Sflne r Jbfflrfft to** hr Sato, «S 50. Carg*ri 
Sales, 1*29 Euioipo, P.D. U? 52752. N»w Uflatfa LA 
7C1fi2. Calafcg 25f 

’” Burn ’'ii^'iitir wmek alarmi' 

0*re. Burglars Ffcrtsmc frVlrmw &^i»J lix hir r*r». C^m^r 

•nij fkutflrn Pw*m -9^1 Qn-V t3 ^ 91 , Ptintaga PuJ Srdis 
Ipcftrm &I4M OOoll Bon ^PM. RiStfrid. 

4 S 77 * 

TELEPHQfiE SUPEftMAHKETl All Pr\Ot*n aft* Afi o»Q- 
rlai, tmae VQLffMrf A SM w - FREE CATALOG. The 
Ptwna C*fnpAny r Sufla B01. 1472 Oddilad DftvB, Hadfiaad 

c*y, CAU063 

SCHftAOE LOCHBACKS. QeefDAw t r HMallw 
524.95. BMfCLh 2^V 514.95. ChMkw H.Q. 52. 50 ahiitung 
OadfiLKty, Inc.. Bo?i 31215, Tenpie HIIIa l^lind 2D7 «b 



WANTED MISCELLANEOUS 



OOLD, Snvw, Pialmton, Hencuiy. TamaJum w&rKtc 0 ret 
4 miitwJ. Fr*tdrsu4«f WheteMto r**iwiaj. P.O Bow 1& T . 
htamDrt-. Ui 0»63 

RUVWD Cartnjp. Bd^. Rihwr CpriWa. TanfaluTi 

A 5l»liu - a S»Mg«. 123B9 lArtflft. Cr***=, Ml 
49017 



FOR SALE MISCELLANEOUS 



P-3« ARM* CAM OPEPKF; 35 1 DO Dave t. 2' 7 So. Vain . 
fcfcwcow. ItJpflO 



HEM I NO AIDS 



HUGE RAVINGS- Efminn* Frou Trill 

54 ftf*ri« Whe***** T#W*n«j^oad. Lhytfft FMC-. 

tfreaidl 104 

FREE HEARING AID CATALOG - S**m tv rh^pll 1 WtMb 
"U flfierlMrt", 9S30-PM9, Lafigdon Sonoh^tdii, Cahlorta 
91343. ROT odld <n Calfioma. 



SAVE Nan hy Buying Having Aida Dreci MwA TnU. ffea 
Coweam Inc.. Be# 364 Sndgflpc'l, CJtw +3912 

ffl£t Hwlng Aid CWdg Hyrp* £»vfrip» Nd Svlwnar 
m Q** Try Selcrt Vto Burr H tan** 133-M, Br-rofc 

pen, IL 62910 



SCIENCE ft CHEMISTRY 



LABOflATQRV Ct™™#l4, Gteam*m — Apptoatolk C*t 
ahgua 11-00 CWu>i 934 S. 1 3 SbW Mhnno«&; 

Wmcw 54220 



FORMULAS, ELANS, ETC* 

AHT Fflffliul# |10.(W C41alO0-Ti«ln«Ii,0O f^lton. 
S6fl. ONcfign, GKXSO 



MOHEVMAIUNQ FORMULA CATALOG 13. M LREFUN& 
ASLtl] GwflJ. Bo* 193. SWXHMI Wwrcn ^SOOS 



TRAVEL AND RESORTS 



SAVE -G*r> Cm CvliW Du niembora Da Vdu Can Tdd. 
tpbwLHp& Aaspcjalkyp Ben i-SSHfl- F^Nnng, H* J 1356 



SPECIAL SERVICES 



INFORMATION On anydling. Fir>pjMn Rei^rch 

SpncBiifl* iO-il wtoodald* WocdwJe. r 4 *w VpA, 11377 . 

HOW TO MAKE HONEY THROUGH CLASSIFIED AD- 
VERTlSUNa. boo^i« UtdwA you hem In man your own busi- 
ness wth Ousted Advedm^ ONLY ll DO FOT* 6 OOF- 
LET - ££? 00 coupon ra^idflU e wrfh r *sr, edw |. H.E. KAP- 
PEU POPULAR HEChARiCS, DEFT. P, 214 WEST STTH 
ST, NEW VCWHL Mt 10019 



HERBS 

PURE HERBS Fnm Himory A Fukt>e. Wire hr FREE 
Shk, Cdfwn&n Nt/tw hf iZij'f rmjH 1 ! lUneaM EMfifi-PMC 
Alma. Geotgia 31510 



SETTER HEALTH 



LIVE LONGER, BE HEALTHIER, SLOW AGING PRO- 
CESS CupKnofibad flwxxt £2.00 SefvlecUor Guaranteed 
SctiT^n Bm . Sum 1253 , iBa w Weshin^n, DwgO, la 



FREE IffifKrtanL hMlh Rnpurto. Brccnuie Lh-‘jb 
torvomy, 166 JAftxM- Av«niH 7 Th&jiin* DaKa. Curionu 
9132 a 

COMPLETE hfw Food A X tme r> iH l huLmiI? «n padBLl ha.' ■ 
vwe 1 Diathbi/dfi needed. SJUUkNA, Ban MSB Ffirerf* Sc 
29503 

AflT*iftm01 Slop Sutienng Soft's Meihod Gifira^reed 
Oman, BUG W»1 Grand. Cotwi. CA 9i JJO 

"SimTiiB^wmibuT KSBSt sb^kh « 5 h 

already &oK o BoLam Send 19 Hezw BodHHl«, *5 
Sytwwn fflr»t Leyton, Loridoi England 

TS 55 MY My Mama] 52 D At^ft L^eAt, sSFS 

Art . Lns Angetoi. Cm 90G1i 



FOR THE HOME 



CREATE A NEW FLOOR: With MONTAGE MAQIC. A 

Wa^-Be-wd. SearrteM No W»c, Lo* Odor. No Stfwem. 
WQffi.FLammBe 4 FkKX Cd^OTi^ Amc^kI Mot* b m P«- 
tor^i*. 0^*1* Free. OixinDli^M 400* W. &agkpf . ftnraa. -Ona> 
440 S7 

POPULAR HECHAWCS COMPLETE APPUANCE HE- 
PAIR MANUAL. pgi SooAprwiiSW Miyto-hfc*. nQTh 

isc-hr wi itii and picturn shorting hw to repair Hinua v a^r 
KrtaM £H large nftjit^hhid appMLXN from A cpm6 to * Dft5 
ruiTJC* C*n iev» rAmdrpdr ef Wl^ra 1 Pr** 10.91 Sand 
fttfen do: Popular PMC, &m 15 71, Rajm 

Crty 3I4-. Na« V<rt. M V 10iCi 



REPAIRS ft SERVICING 



POPULAR MECHANICS CQllPiETE CAR REPAIR MAN- 
UAL 32fl p»g» &rtifiM!wd EAhc repair fer Ehi Saturday 
Mudbinit Drwrn rt: erthh toKl* ?iid 11 jslrabnhs Thra h*qh fling 
tollbi wti; ;aba Cart 6a ruMfed Kf<d wfwn Id hud lot 01a rnwir 
she* Pxe ta 95. -Send tyaera to. F^ciu ar Vtacufeea, Deer. 
PMC, BW 1575, R*dc- CHy 514. t*Sw Y«K, N.Y. 10101 



GARDENING ft LAWN CURE 



LAWN MAINTENANCE T3P3 Thai Prote&imaLi Kua but 
Fhw Tell. Sand 1275 To Benin uwna. Be* «£ Gtan E^ha, 
M«> land 20912 



FLOWERS, PLANTS ft NURSERY 
SUPPLIES 



LEAfl-h ur4*wp»nq «i n™« Free Coo^lel Lir*t»m* 
Carter Scbwft. Ctotf A-0ii. 6#^ Aypniw, Us 
Angailta Ca^tom to 90064 

GNOWGmwng Very frtotoaWe Ha?rt- See«di. fioods, Gcid- 
FuiMnlDin-aNjn K Ctfinl. Vkxi. IA 62350 

FANTASTIC GHOWTH anffW^I teHl 

Sferuded “HYDROPONIC PLANT ERT'. Fr H0 mfermawr 
Genwni PMca£x#\B. 3on 766 PM 5ome-&irtnn. N« Q3S7B 



WINEMAKING ft OTHIR RECIPES 



WINEMAKING- BEERMAAiriG-GASOMOL. Fh» Si^r 
Celaloc rust Equ^mewl Oonrmi-.W, &S016-PM, 
.-idianapoiis ind <6266 

O0)SA5E Tg &» Cwptr, 

Ml MecAfthur 4 140. OuahmiCriy, CM 73122 

AUNT FAME S Autumn ApoesaL*e Cue Tipc Icing Hec- 
ipw. 5MAS£ Feme*. POP™ 2?i0. Wuntlrt/on Beech. CA 
92646 

BEfiNWfflC. Whr Male n yc^vs^r Sudi>t« Cora- 
toSL Jim LtflrKCV Sil«. Sok 3ffl7?PM. Crainffli, Otw 
*WQ 

FREE BEE R MAKING POO K Plui Cttobg. Cqu-j- 

nwnfl. i.nyiediHi'ia F Uly Guar aiiHd. SPI. Bok 754 -M, Ch^t*l 
rtli. NC 27S14 



WINEMAKERS-BCEMHAKEHS— Fnw C-Uk^-Fiu 

Bwvtot'-UrjtSNNcto: AffcA.to TOOL Indtpandenoe, 

UbSHAAl WW 

KicRiam^ta^ AM EMicliul fempniHi 
Fr** CJLak}} Bur Gw, to 25CK3K. UflNfig, *#Cl^P 

A&W 9 

MAKE BEER. Wna, Uq^ture. Fr« Catalog. Baochanilia. 
to 51 , Ovum vmuga, mas, ^tTw 
FREE ENCYCLOPEDIA W^wnhng. tomahiT^. Sgp- 
pbM, Equpmeot lngr«die«4a Vyncx inOir&inw to PM- 
7490. Rdcheater. Hm YorK i±6t5 
W1NEHAAEH5-Beei6iah#i free lUusfratetf utibp *t 
HfLpgfitis,. San^eK, to 12276H, MnwHAPdfla, MinnawCa 

S541S. 

10 TREASURED FAMILY RECIPES FROM THE DEEP 
SOUTH - K-W rFtoae Prtht Yfttf Aedreiij . . A-M-K, 71 

Ftanch 5t«L Semon^l, Ntw Jtort «> 06973 

WMEHAAERS-BEBMUAERS fwn SteJ^ FMSir" 
¥ica, Free Catalog. f>9nen a. Box 24 D, Waynt. II. Wi 04 

STEAK - Prepare The Most DeFciouG Stoake irnasinefiVri 1 
SB.OQ Monty Order 1 WN Show Vm h^. W W. Ud., P. O. 

to 12251, Sl Ldim. MO H1S7 

101 MUSHROOM RECtpes. 3«nd H OC. Muihronmi. 
1115 PiynKRJlh N. E. Grand FLwta, Ml 49505 

KOFEAlTlUM'chEE-VLr af43 Raw- £2 OQ 
P.O. to 1044, W4IAM4, Hawaii 96792 

BEEHMAJKINQ SupcAeH Wodd'a LargtvL . Fr« Cala> 
taflut. Bwmfca, to Ba70-AD, Ene, Pmrwytvirta iHQl 

Z5 YUGOSLAVIAN AECIPfS, vnuwpi hx irui «xibn«ra 
Slwnm hwi hr 9iMr rtcipte Prtfft w^*ptos S«*#i 
W. US £4.00, PM™ COnhw. POB W 

Fdrgrft; Ovfetr. J05-2J0 

CHAMP igNt" wtaiTto Rr-en^- DkSf™ *a'no. 

■~- 1. D,MshlMi fcvi U|^A, Mbit 

wtr 1 W*o» a™ p’UHianing, m* <onn ijbw. 

Bertyn, III. 90402 

HOMEMADE Wine Use regular houMhcJd mgnedlenlg aod 
aqiApmehl. Sand 12.00 To. Jaycow to 02 L Fort NecNeh IX 
TMSl 



P&SSE.RTS- Ten OOWsnding Rnripw Sura Tp Btoonl* 
Fi iXHUtJ. 13 00 5S. to 8I4P3, FMct, Mf S9KM 
" hTeHMAKIHG SUPPLIES — Ch-Wy Sateittn, Fr» FVt* 
Liar, tow h YoirfwO, to 121, Fftaport, 1L 6 1032 

EYEAYBODV bm mf CONGO UAH, cftooeltfay, nufty 
yidascrfbatiie weeape ll.CW SASE. to i*33. Ccncorfl. MA 
0174 * 



MA Sw* y 1 ! Ftnpyi Dtr*^ R*bp*™K.0O ftr T+Wy, 
P-O- to 5*1, ManchMinr, New Hampshne Q?1Q2 

UN USUAL Birlri M&al. 52. saae- EkiFel . P.O Bo* 13462. 
HtftthAj, KGWJH 96915 

APPLES — 4H>kB— Raoeea— llo- Oelcioijf. Dirwaol. 
Sand ia.au- P.O. to 3W, tota Rom, CA SUOU 

ADMRAT10N Frixn Your Family and Guest fix GhccoWn 
‘fte Rec^« Send S2 00 1o: Jean a Ktofflan. R!. I. to -HF, 
Surry, V B 2Mo 

CAUFDflMA Carrat C4ka Oalioiou? Rx AM Own**™ 

12 40. P«un K 3*22 P fehaWk, tomtiakl. CMU 933« 
WlNUUKIN&HEEHMMMd Supplits, SqVEHiwlL Fto 

GaiNefl win* totry, PO to G^w. O^WOOA MA 
P1B9G. 

SPECTACULAR RIBS I tergal Ouatt ftas1aiiyan1-£2JK 
G.W Enlarpr^aj. F 0 Oawer 70, Valley Cottage, H. V 
'D0A9 



WtH&PMRMAKlNG — N0UEFD0O PWOCtSWIG 

f quiFMFi! A Slakes - Fnw CMfftg PpHry tod. PS 
to 7671. Tyhr, TX 7571 1 

BEEHMAKEH3 1 Fftm toeMIrftt CtrUd^NawMena 
Wir-am'a towing, to 461 M, Oakland, Cjirtorna 94604 

MAKE VOtlR OWN WWE tom Frjtr, tones Control 
Ffcji, j wjrtald ingrtdtni^i and Eiyjipnto. bA^a*Md 'l-kTa To ' 
totM - 96 toflWki. WEIHHAUS, Dap PU4, to S23. 
C*3ix Fill?, tA HSU 

HOHEDHFtt DT Bm tvy Free Cadahg. OR EAT 

FEAllihTaTlflM, arx Lumpur, S*n H-t— , CA M6l 

SOOFRJ^l — SayeraJ- Deiidoidly Dtthrvrn Send 

£2 To: Hft^dey. B20 Foritr Hoed Rffitvnond. G.C., Caned* 

VflY 1 J 9 

HEALTHY WhotewheiB N Frye NiAbiL DtJctoue. fi 
5*$E VAfl CpMlMiH. P O. to 3Da LPQ NMgNA Ftfi, NY 
14309 



BURGLAR ALARMS ft HOMS 
PROTECTION 



EKJ IE Yduraem R«kair UKkl, Saturn Y&u r Hama. 13.00 
Dnon s 3 !^ catena, p.G. to '.931 PM High Sprnga, FL 
326*3 

BURGLAR A bum Ktei. -Caitlqa 50t. Irtlta-Tel. to 1W. 
Short hllla, HJ 0707B 

WARHIHGl THIS PLACE ARMED YOU LOOT, WE 
SHOOT Siicmf 4 Catnlop Si Do Reran Intemaborwl. 13U 
S'-M-r fluifcAng, BjflaK? N.Y. 142K 
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STOP BURGLARS 

before they enter 

your home 

Protect your Home and Business with 
this new micro-computer burglar 
alarm “FREE" for 30 days. 

Burglars seek easy targets. Few have the 
daring dr the knowledge to challenge ihe 
new Perim-A-Tron 7 " Home Security Sys- 
tem, No other burg Far alarm under $2,000 
can give you more protection,. .or match il 
tor leal urea that will give you and your fam- 
ily safety and peace of mind. For starters, il 
is wiretess, installs in minutes, and importa- 
ble should you ever move 



THE BRAIN VS. THE BURGLAR 

Perim-A-Tron's 9 " central console, or 
"BRAIN", employs a microprocessor. mak- 
ing it the most advanced security system 
available for consumer us*. With Perlm-A- 
Tfort h * on duly, small sensors monitor doors 
and windows ready to signal the H Braln" 
from as far as 2S0 feel, in the event of a 
break-in a I tempt. The "Brain" processes 
each signal instantaneously and sounds not 
only a self-contained 85 db internal alarm, 
but also a second 95db remote siren ro 
augment the inside alarm or for placement 
outside to atert neighbors and police. 

The Perim-A-Tror 1 * is so easy to live with 
I hat pels can come an d go through parily- 
open windows or siiding glass doors without 
triggering It, yet so vigilant that an intruder 
will sal il oh before he can enter. 

THOUSANDS OF OPTIONS 

PanrivA- Iron's 1 * micro-computer Jets you 
Choose From thousands of th roe digit disarm 
codas Only you know your cod*. But if 
your son's friend receives a "demonstra- 
tion", you can easily Change the code again 
..end again, You need no specially coded 
ke y which can he tost. mispEaced , or stolon, 
The system even has two separate chan- 
nels, each wrih Its own distinct alarm sound 
This fealure allows you to ione your system, 
For example: Channel t— house, Channel 
2 — garage, or Channel i— doors, Channel 
a—windows- 

HOW IT WORKS 

Operating Ihe System is Simplicity itself, 
when leaving, a light on me console tens you 
lhat you ve armed the system properly, and 
have from 5 to 4S seconds lo leave the 
house This variable delay feature, nol leund 
on soma expensive commercial systems, is 
selective so that it can apply only to frequent- 
ly used doors AH other openings would be 
set for instani alarm. Upon reluming home, 
you have ample time to turn Ihe system off, 
thereby avoiding a false alarm. 

if a break- m attempt occur* while you're 
away, an alarm memory light on Ihe console 
tens you so. Whet's more, alter sounding for 
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Perfm-A-T.rwV 20 
button keyboard gives you 
protection a $2,000 commarclMlty inslmlltd 
tyifern cm n't bear, /ncrud +4 pow+rful remote horn . 
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10 minutes and scaring away ihe intruder, 
the system shuts of I ^jtomaticaiiy and re- 
sets ifseif 

A CONSTANT GUARDIAN 

Leave PerinvA-Tfon'*m Test Mode dur~ 
ing the day and it will signal when anyone 
leaves or orders. This thoughtful signal will 
not operate ihe remote horn but gives a 2'^ 
second warning on the internal speaker 
only 

if power fans (or Is cut -of I), ihe console 
has a battery back-up- And each battery 
powered transmit ler/sansor will signal at 
the consol* IF the battery runs row 

The Perim-A-Tfon^ system is highly r*- 
BiAiani to false alarms because It Is not sen- 
iltlv# to motion or sound. Pets can roam at 
will, curtains can blow in a breeze, you or 
your children can visit tie kitchen for a mid- 
night snack— all without setting olf an alarm. 

COMING HOME SAFELY 

There is nothing more frightening Ihan 
linding a prowler lurkiig near your house 
when you arrive home at night Our system's 
EXTRA PROTECTION DESIGN lets you 
carry a transmitter in your pocket, purse or 
glove compartment (it's about the size of a 
cigarette pack) With simple modificalion, it 
serves as a PANIC device and will setoff Stic 
alarm at the press of a button. 

COMPARE IT 

Hard-wired "commeicial" burglar alarms 
can cost $2,000 PLUS a monthly fee (and 
you Still never Own il) Motion and sound 
detectors cosi up to $200 per unit and cover 
Ohty limited areas, Your home may require 
two or Ihree of these units and, m most 
cases, no alarm will sound until AFTER a 
prowler is inside for 33 seconds or more. 
Perim-A-Tron™ combines pm-enlry protec- 
tion with microelectronic circuitry to pro- 
vide ihe most protec lion at the lowest cost 

ILL LISTED 

The Penm-A-Troti™ Home Security Sys- 
tem ig listed by Underwriters Laboratories 
as a burglary protection device, a rating 
which goes beyond electrical saiety. To earn 
this listing our alarm was moroughiy tested 
lor critical burgle ry protection functions 
such as transmitter range, sound volume, 
battery back-up, keyboard component life, 
battery failure warning, and lest function 
This tougb-to-get U.L bating resulted from 
the enacting standards engineered into the 
Rerim-A-T/on 1 * 



YOU BE THE JUOGE 



We urge you to order just Ihe basic 
Perim-A-Tron'* system | pictured above) lor 
a 30-day trial period Use H to protect your 
family white you sleep and to protect your 
home while you're away. Then il you“re not 
convinced teat ihe Perim-A-Tron 1 * is the 
most advanced, efiictens security system 
available today, return it undamaged for a 
complete, no-qulbbte refund— including re- 
turn postage You are protected by a 90 day 
manufacturer's warranty as well as 
Shelburne's 2h year reputation for satisfied 
customer*, 

HERE'S HOW TO ORDER 

To order simply sand your check lor 
$1 B9.e5 plus $5.65 for shipping and han- 
dling to the address below Credit card 
holders can speed delivery of l heir system 
by using our toil-free number listed below 
We wkll then promptly ship your Peiim-A- 
Iron 1 * unit comp Fete with easy-to- 
understand instruct ions and decals warning 
mas the premises are protected. Additional 
transmitters are available for |£9 95 each, 
but one is not required for every door and 
window, instead, magnetic contacts can be 
purchased and easily connected to (he 
transmitter, allowing you to cover additional 
openings tof as little as $5 each The in- 
struction booklet is quite useful in helping 
you determine the correct combinations io 
protect your home or office at the lowest 
possible coal. 

Give yourself some peace of mind— order 
a Ferim-A-Tron™ today at no obligation. 

Maryland Residents add 5% Sates Tax 

— CREDIT CARD HOLDERS 

CALL TOLL-FREE: 

24 hours a day — ? (Jays a *Kk 

800 - 638-6170 

OR 

600-228-2606 

■ Maryland Residents call 363*4304 - 
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Shelburne 

P—<y 

1 tO Painters Mill Road Dept. T-27 
O Wings Mills. Md 21 117 4301) 363-4304 
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Howto pick a pocket 



To prove a point we stitched 
together half a pair of 'tie best-selling 
leans and half a pair of JCBenrey 
PlQir Pockets 

The point is, both feel great til 
great They even look alike 



Till you look at the pockets The 
best setters have a little extra stitching 
And lhar can cost you extra 

Plain Pockets only cost you SI 3 50 
Which pocket should you pick? it's 
as plain as the j.ocke; on your pants 



* 1C ’.inn o*nr Inc 



Plain Pockets Jeans 
only at 

JCPenney 



P ■ t: ■nfjli'’* in AlasM fltao fir’ll H.Jrw.'m 





19*1 H.J «V*OU>S TOBACCO CO 



H ■ 11 mq."Taf", B.fl mg, nieoima 
I t av. per cigarette fcy "1C rraihnd 



Warning - The Surgeon General Has Deiemmeb 
Thai Cigarette Smoking Is Dangerous toYour Health. 



This is. your world. 
This is your Winston 
Smoot ^1 rich tast^. 
Low tar. 







